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PREFACE 


The following study of the Peleceypoda of the Miocene of Maryland 
was undertaken at the suggestion of Dr. W. B. Clark, and was prosecuted 
in connection with the author’s work on the stratigraphy and areal dis- 
tribution of the Miocene of Maryland under the auspices of the Maryland 
Geological Survey. The summer of 1898 and a part of that of 1899 
were spent in the field studying the various formations of the Miocene 
and later overlying deposits and mapping their areal distribution. Dur- 
ing this areal field work the material for this paper was collected and 
the stratigraphic relationships of each bed collected from ascertained 
as exactly as was possible. Many points at which fossils were collected 
afforded excellent stratigraphic sections so that as a result of this com- 
bined stratigraphic and paleontologic work no doubt can be left as to 
either the lithological or faunal sequence. | 

Since the stratigraphic column of the Atlantic Coast Miocene nat- 
urally exposed m Maryland is much longer than that of any other State, 
and is usually so abundantly fossiliferous, it affords a most excellent 
opportunity for the study of paleontological problems. The present 
monograph is presented as a contribution toward such a study by fur- 
nishing the materials on which study must be based. 

The classification adopted is that of Dr. W. H. Dall as presented in 
various publications but most fully elaborated by him in Volume III 
of the Transactions of the Wagner Free Institute of Science of Phila- 
delphia. 

The thanks of the author are primarily due to Dr. W. B. Clark, 
without whose aid as Director of the Maryland Geological Survey the 
work could never have been undertaken. Acknowledgments are also 
due to the authorities of Cornell University and of both the Academy 
of Natural Science and the Wagner Free Institute of Science of Phila- 


delphia for the opportunity to study the collections in their charge and 
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for the use of certain drawings of fossils belonging to the latter institu- 
tion, and to Dr. W. H. Dall, of the Smithsonian Institution, both for 
access so freely given at all times to the collections of the National Museum 
and especially for his frequent valuable personal assistance and sugges- 
tion. The author is, however, alone to be held responsible for the 
opinions expressed herein. 


L. C. GLENN. 


February 8, 1904. 


CLass PELEGYPODA 
Order TELEODESMACEA. 


Superfamily ADESMACEA. 


Family PHOLADID/E. 


Subfamily PHOLADIN/E. 
Genus PHOLAS (Linne) Lamarck. 
Subgenus THOVANA Gray. 


Puouas (THOVANA) PRODUCTA Conrad. 
Plate LXV, Fig. 1. 


Pholas oblongata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 103, pl. xxiv, fig. 5. 

Not Pholas oblongata Say. 

Pholas producta Conrad, 1863, Proe. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 

Pholas producta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Pholas (Thovana) producta Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. 

iv, p. 815. 

Description.—“ Shell oblong-ovate, inflated, transversely and longi- 
tudinally striated; stria muricated, and elevated on the buccal side into 
ribs; buccal margin acutely rounded; anal margin compressed; dorsal 
margin anteriorly reflexed, forming a cavity; hinge callous, minutely 
striated transversely and longitudinally, and with about twelve cells.” 
Tuomey and Holmes, 1856. 

Occurrence.—CHOPTANK FoRMATION. Greensboro. 

Collection.— Maryland Geological Survey. 

Genus BARNEA (Leach MS.) Risso. 
Subgenus SCOBINA Bayle. 
BaRNEA (ScoBINA) AarcuaTA (Conrad). 
Plate LXV, Figs. 2, 3. 


Pholas arcuata Conrad, 1841, Fossils of the Medial Tertiary, p. 3 of cover of No. 2. 
Pholas acuminata Conrad, 1845, Fossils of the Medial Tertiary, p. 77, pl. xliv, fig. 2. 
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- Pholas arcuata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 
Pholas arcuata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 12. 
Barnea (Scobina) arcuata Dall, 1898, Trans. Wagner Free Inst. Sci.; vol. iii, pt. iv, 
p. 816. 

Description —“ Shell. oblong-ovate, with numerous ribs, elevated on 
the posterior side, and concentric wrinkled strie, lamelliform on the 
anterior side; ribs squamose; base arcuated.” Conrad, 1841. 

This species differs from P. costata found so abundantly at Cornfield 
Harbor by being smaller, by having a longer umbonal reflection, and 
by being thicker and stronger. We have only a few broken valves. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collection Maryland Geological Survey. 


Genus MARTESIA Leach. 
Section ASPIDOPHOLAS Fischer. 


MARTESIA OVALIS (Say). 
Plate LXV, Figs. 4, 5, 6, 7, 8, 9. 


Pholas ovalis Say, 1820, Amer. Jour. Sci., vol. ii, p. 39. 
Martesia (?) ovalis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 820, 
pl. xxxvi, fig. 5. 

Description.—< Tube equai, entire and rounded at base, and gradu- 
ally attenuated towards the anterior termination. Shell subovate, de- 
hiscent; valves with crowded, acute, elevated, transverse lines, some- 
what decussate with longitudinal slightly indented ones, a more con- 
spicuous longitudinal indented line before the middle, posterior basal 
margin smooth; within equal, the posterior basal margin distinguished 
by a slight undulation.” Say, 1820. 

Shell small, oval, elevated, thin, and fragile; a radial furrow extends 
obliquely across the shell from the beak to a point on the ventral margin 
slightly posterior to the middle, from this point a fine curved line ex- 
tends diagonally forward and upward to the upper part of the anterior 
margin, thus dividing the surface into three portions, the anterior one 
being smooth, extremely thin and usually entirely broken off, the mid- 
dle one being covered with fine, close, distinct, minutely crimped 
lamelle running parallel to the curved line, bounding them anteriorly; 
the posterior portion with only rather coarse, irregular, concentric 
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growth lines: umbonal reflection small, heavy, standing almost vertically 
and curved posteriorly: within, chondrophore long, curved, narrow; 
posterior ligament area distinct, elongated, oval; median furrow showing 
as a slight ridge: umbonal area covered by a large, elongated oval or 
hour-glass shaped protoplax extending forward to below the middle of 
the anterior margin, backward nearly to the ends of the valves and 
covering a third of the side of the shell, being sometimes laterally con- 
tracted into a somewhat hour-glass outline: shell enclosed in a calcareous 
tube or siphonoplax lining the burrow, thin anteriorly, thickened and 
contracted posteriorly: other accessory plates absent. 

This interesting little shell is found often riddling the valves of 
Melina mazillata. There can be no doubt of its identity with Say’s 
species. MM. rhomboidea H. C. Lea is, as remarked by him in describ- 
ing it, not just identical with M. ovalis, although the differences are 
slight and may not be of specifie value,—still it is thought best not to 
unite them without examining a series of specimens of Lea’s species. 

Length, 16 mm.; height, 10 mm.; diameter, 5.5 mm. 

Occurrence.—StT. Mary’s Formation. Cove Point, St. Mary’s River. 
CHoprank Formation. Jones Wharf, Pawpaw Point, St. Leonard 
Creek, Governor Run (lower bed), Cordova. CALVERT FORMATION. 
Plum Point, White’s Landing, Reeds. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


Superfamily MYACEA. 


Family SAXICAVIDA.. 
Genus PANOPEA Menard. 
PANOPEA WHITFIELDI Dall. 
Plate LXV, Fig. 10. 
Panopea Goldfussii Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 89, pl. xvi, 
figs. 9-13. 


Not Panopea Goldfussii Wagner, 1838. 
Panopea Whitfieldi Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 829. 


Description.—Shell elongate-ovate; beaks approximate, not promi- 


nent; anterior and posterior portions of the valves almost equal; ante- 


MARYLAND GEOLOGICAL SURVEY whe 


rior portion not or but slightly expanded; posterior not or but slightly 
contracted and produced; surface with irregular, concentric undula- 
tions, more or less strongly marked and sometimes lamellar. 

It differs from P. goldfussii Wagner in being more equilateral, less 
expanded anteriorly and less contracted and produced posteriorly. 

Length, 90 mm.; height, 51 mm.; diameter, 8 mm. 

Occurrence.—CHOPTANK Formation. Governor Run (lower bed). 
CatverT Formation. Plum Point, Lyon’s Creek, White’s Landing, 
Wye Mills, Fairhaven, New Town (?). 

Collections—Maryland Geological Survey, J ohns Hopkins University, 
U.S. National Museum. 


PANOPEA GOLDFUSSII Wagner. 


Plate LXVI, Fig. 1. 


Panopea Goldfussii Wagner, 1889, Jour. Acad. Nat. Sci. Phila., vol. viii, 1st ser., 
p. 52, pl. i, fig. 3. Probably published privately in 18388. 

Panopea porrecta Conrad, 1842, Fossils of the Medial Tertiary, p. 71, pl. xli, fig. 2. 

Glycimeris Goldfussii Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 

Panopea Goldfussii Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Panopea porrecta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 12. 

Panopea Goldfussii Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv. p. 829. 

Description.—< Shell oblong, subovate, ventricose; disks with con- 
centric, unequal, shallow grooves; lines of growth coarse and prominent; 
anterior extremity slightly gaping; anterior margin rounded, anterior 
dorsal margin elevated; posterior side narrowed, somewhat produced, 
not reflected; posterior dorsal margin nearly rectilinear; cardinal teeth 
obliquely compressed, united at base to the nympha, short and not 
very prominent.” Wagner, 1839. 

Length, 117 mm.; height, 58 mm.; diameter, 21 mm. 


Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River. 
CHoPpTANK FormMATIoN. Governor Run (lower bed), Jones Wharf, Paw- 
paw Point. Catvert Formation. Plum Point, Wye Mills, New 
Town(?). 

Collections —Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 
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PANOPEA AMERICANA Conrad. 
Plate LXVI, Fig. 2. 


Panopea Americana Conrad, 1838, Fossils of the Medial Tertiary, p. 4, pl. ii, fig. 1. 
Glycimeris Americana Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 
Panopea Americana Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 
Panopea americana Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 830. 


Description.—* Shell rhomboidal, flexuous, profoundly gaping at both 
extremities ; surface undulate with coarse lines of growth; anterior mar- 
gin obliquely truncated, nearly parallel with the posterior margin, which 
is also oblique and truncated; basal margin contracted in the middle; 
cardinal process very prominent and slender; nympha profound and 
very thick, its upper surface transversely striated; right valve with a 
wide and profound cardinal fosset.” Conrad, 1838. 

This species is very abundant, large, and well preserved in the Chop- 
tank formation. 

Length, 190 mm.; width, 102 mm.; diameter, 34 mm. 

Occurrence.—CHOPTANK FORMATION. Governor Run (upper and 
lower beds), 2 miles south of Governor Run (upper and lower beds), 
Flag Pond, St. Leonard Creek, Jones Wharf, Turner, Pawpaw Point, 
Peach Blossom Creek, Cordova, Greensboro. CALVERT [ORMATION. 
3 miles south of Chesapeake Beach, Reeds, Wye Mills, Lyon’s Creek. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


Genus SAXICAVA Fleuriau de Bellevue. 


SAXICAVA ARCTICA (Linné). 
Plate LXVI, Figs. 3, 4, 5, 6. 


Mya arctica Linné, 1767, Syst. Nat., 12th Edit., p. 1113. 

Mya aretica Fabricius, 1780, Fauna Grénlandica, p. 407. 

Saxicava distorta Say, 1822, Jour. Acad. Nat. Sci. Phila., vol. ii, Ist ser., p. 318. 
Saxicava bilineata Conrad, 1838, Fossils of the Medial Tertiary, p. 18, pl. x, fig. 4. 
Saxicava distorta Gould, 1841, Invert. Mass., p. 61, fig. 40. 

Saxicava bilineata Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 
Saxicava bilineata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (188), p. 12. 
Saxicava insita Conrad, 1869, Amer. Jour. Conch., vol. v, p. 40. 

Saxicava incita Conrad, 1869, Amer. Jour. Conch., vol. v, p. 101. 

Saxicava arctica Gould (Binney’s), 1870, Invert. Mass., p. 89. 

Saxicava arctica Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 834. 
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Description.—This shell varies extremely according to age and posi- 
tion and has received many names; for much fuller synonymy see 
Binney and Dall (cit. supra). 

As most frequently found in Maryland the shell is roughly quadri- 
lateral in outline; inequivalve, the right valve overlapping; beak nearly 
terminal; from it two ridges extend backward, one near the superior 
dorsal margin and the other, usually more prominent, to the posterior 
basal angle; exterior surface irregularly undulated and coarsely marked 
by lines of growth; anterior an‘ posterior margins often almost squarely 
truncated; anterior basal margin at times contracted; teeth obsolete or 
at times one in either valve. 

Instead of being quadrilateral, the outline may be very greatly modi- 
fied by the production or curving of some portion of the margin. The 
ridges running back from the beak are perhaps the most constant char- 
acter. 

Length, 19 mm.; height, 9 mm.; diameter, 5 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River. 
CHOPTANK ForMATION. Governor Run (upper and lower beds), 2 miles 
south of Governor Run (upper and lower beds), Flag Pond, Jones Wharf, 
Turner, Pawpaw Point, St. Leonard Creek, Dover Bridge, Greensboro. 
CALVERT ForMAtTION. Chesapeake Beach, 3 miles south of Chesapeake 
Beach, Plum Point, White’s Landing, 3 miles west of Centerville. 

Collections —Maryland Geological Survey, Johns Hopkins University, 
U.S: National Museum. 


Family CORBULID/AE. 
Genus CORBULA (Bruguiére) Lamarck. 
Section CORBULA ss. 
CoRBULA IDONEA Conrad. 


Plate LXVII, Figs. 1, 2, 3. 


Corbula idonea Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 341. 

Corbula idonea Conrad, 1838, Fossils of the Medial Tertiary, p. 6, pl. x, fig. 6. 

Corbula idonea Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 

Corbula idonea Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Corbula idonea Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 88, pl. xv, fig. 20. 

Corbula (Corbula) idonea Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, 
p. 852. 
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Description.— Shell subtriangular, convex, thick, obscurely undu- 
lated; with a fold on the posterior submargin and the extremity angu- 
lar; basal margin acute; cardinal tooth very thick and elevated. Length, 
one inch.” Conrad, 1833. 

Surface of left valve with obsolete concentric undulations, angular 
posteriorly; right valve with irregular, concentric undulations, beak 
more prominent and strongly curved than in lower valve; posterior sub- 
margin ridged, tooth massive. 

Length, 34 mm.; height, 29 mm.; diameter, 13 mm. 

Occurrence—CHOPTANK FoRMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Cuckold Creek, Turner, 
Pawpaw Point, Dover Bridge, Peach Blossom Creek, Trappe Landing, 
Cordova, Greensboro, Skipton. Catvert Formation. Chesapeake 
Beach, 3 miles south of Chesapeake Beach, Plum Point, Reeds. 

Collections —Maryland Geological Survey, Johns Hopkins University. 


Section ALOIDIS Megerle von Mubhlfeld. 
CoRBULA ELEVATA Conrad. 


Plate LXVII, Figs. 4, 5. 


> 


Corbula elevata Conrad, 1838, Fossils of the Medial Tertiary, p. 7, pl. iv, fig. 3. 

Corbula elevata Conrad, 1863, Proce. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 

Corbula elenata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 12. 

Corbula curta Conrad, 1867, Amer. Jour. Conch., vol. iil, p. 269, pl. xxi, figs. 6-8. 

Corbula (Aloidis) elevata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, 
p. 852. 

Description.—*< Shell triangular, equilateral, height greater than the 
length; inferior valve ventricose, with regular numerous concentric 
impressed lines, which disappear on the posterior slope; umbo pro- 
foundly elevated; posterior slope with an obtuse furrow descending from 
the beak; extremity narrowed, slightly emarginate.” Conrad, 1838. 

Length, 12 mm.; height, 12.5 mm.; diameter, 4.5 mm. 

Occurrence—CALVERT ForMATION. Fairhaven, Chesapeake Beach, 
3 miles south of Chesapeake Beach, Plum Point, Lyon’s Creek, Tru- 
man’s Wharf, White’s Landing, Reeds, 3 miles west of Centerville. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 
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Section CUNEOCORBULA Cossmann. 


CORBULA INZQUALIS Say. 
Plane) eV Ui Wiese Geet Oy Oy LO. Ad $2 13. tay 


Corbula inequale Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, lst ser., p. 153, 
pl. xiii, fig. 2;—not of Conrad, 1838, Fossils of the Medial Tertiary, p. 6. 
Corbula cuneata Conrad, 1838, Fossils of the Medial Tertiary, p. 5 (excl. diag.), pl. 
iii, fig. 2. 

Corbula incequale Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
DesO ple xexa foe 12: 

Corbula inequalis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Corbula subcontracta Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 88, pl. xv, 
figs. 11-14. : 

Corbula cuneata Harris, 1896, Bull. Amer. Pal., No. 5, pp. 329, 346, pl. xiii, fig. 2; 
not of Say, 1824. 

? Corbula (Cuneocorbula) Whitfleldi Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. iv, p. 849, pl. xxxvi, fig. 18. 

Corbula (Cuneocorbula) incequalis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 853. 

Corbula (Cuneocorbula) subcontracta Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. iv, p. 854. 


Description.—* Shell convex, transversely ovate-trigonal, rough, with 
unequal coarse wrinkles: anterior margin with a very acute but short 
rostrum at its inferior termination, separated from the disk by an acute 
line: base rounded and a little contracted near the anterior angle: um- 
bones not prominent.” Say, 1824. 

This species is somewhat variable in size, outline, thickness of shell, 
and strength of ornamentation. Specimens from Church Hill are quite 
small and agree with the types of C. subcontracta. The upper pos- 
terior angle in Whitfield’s fig. 11 is not characteristic, his fig. 12 is 
much more typical. Between the larger Church Hill specimens, some 
from Plum Point, and specimens of C. whitfieldi, there seems to be very 
little, if any, essential difference. Specimens from the Jones Wharf 
horizon are often more finely striated than those from the Calvert 
formation, while those from the St. Mary’s formation are largest, thick- 
est and have the most rounded base. All agree in having rather coarse, 
irregular, concentric undulations. 

Length, 10.5 mm.; height, 7 mm.; diameter, 2.6 mm.—St. Mary’s 
River specimen. 

Occurrence—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
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St. Mary’s River. .CHoprank Formation. Governor Run, 2 miles 
south of Governor Run, Flag Pond, Jones Wharf, Turner, Pawpaw 
Point, Dover Bridge, Peach Blossom Creek, Trappe Landing, Cordova. 
Catvert Formation. Fairhaven, Chesapeake Beach, 3 miles south of 
Chesapeake Beach, Plum Point, Lyon’s Creek, White’s Landing, Tru- 
man’s Wharf, Wye Mills, 3 miles west of Centerville, Church Hill. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


CoRBULA CUNEATA Say. 


Plate-LXVIL, Bigs. 15, 16) 17 iss to 


Corbula cuneata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 152, 
pl. xiii, fig. 3. 

Corbula inequale Conrad, 1838, Fossils of the Medial Tertiary, p. 6, pl. ili, fig. 3, 
(left hand one), (diagn. and remarks excluded.) 

Corbula cuneata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (185), p. 12. 

Corbula (Cuneocorbula) cuneata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. ili, 
pt. iv, p. 854. 

Description. —< Shell transversely ovate-trigonal, acutely angulated or 
somewhat rostrated before, and depressed on the anterior slope, which 
is separated from the disk by a subacute line: surface of both valves 
similarly striate with equal, elevated, equidistant lines, forming grooves 
between them; the strie on the smaller valve are rather more distant: 
umbones not prominent.” Say, 1824. 

It may be distinguished from C. inequalis by having striz that are 
much finer and more close set, equal, and equidistant than in C. 
inequalis. It is also much less common. When found at all it is more 
commonly at the Jones Wharf horizon. 

Length, 12 mm.; height, 7.5 mm.; diameter, 2.5 mm. 

Occurrence—CHOPTANK ForMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Pawpaw Point, Turner, 
Trappe Landing, Greensboro, Cordova. CatvEerT CorMaATION. Plum 
Point. 


Collecttons.—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 
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Family MYACIDAE. 
Genus MYA (Linne) Lamarck. 


Mya PropuctTA Conrad. 
Plate LX VIII, Figs. 1a, 1b, 2. 


Mya producta Conrad, 183%, Fossils of the Medial Tertiary, p. 1, pl. i, fig. 1. 
Mya prelonga Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 185,—name only. 
Mya producta Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 
Mya producta Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 12. 
Mya producta Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 858. 


Description“ Shell profoundly elongated, elliptical, flexuous; sur- 
face coarsely wrinkled; beaks prominent, flattened posterior to the mid- 
dle; base emarginate, corresponding to the furrow on the disk; left valve 
with obsolete radiating striz; cardinal tooth profoundly dilated.” Con- 
rad, 1838. 

“This is a fine and remarkably elongated species, gaping at both 
extremities, and very rare.” 

We have but one imperfect valve. 

Length, 123 mm.; height, about 50 mm.; diameter, 14 mm. 

Occurrence—CHOPTANK FormMaTION. Jones Wharf. 

Collection.—Maryland Geological Survey. 


Genus SPHENIA Turton. 


SPHENIA DuBIA (H. C. Lea). 
Plate LXVIII, Figs. 3, 4, 5, 6. 
Panopea dubia H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 236, pl. xxxiv, 
fig. 9. 

Glycimeris dubia Conrad, 1863, Proc. Acad, Nat. Sci. Phila., vol. xiv, p. 571. 

Panopea dubia Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Sphenia dubia Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 859. 

Description. Shell quadrately elliptical, transverse, inequilateral 
posteriorly truncate, anteriorly rounded, somewhat inflated, rather thick 
striate; strize concentric, regular; basal margin straight; beaks promi- 
nent; nymphe large, exserted, very long; hinge with a small fosset.” 
Lea, 1845. 


? 


2 


284 SYSTEMATIC PALEONTOLOGY 


The shape is quite variable according to the conditions of growth; 
shell moderately or markedly convex, produced and truncated or atten- 
uated posteriorly; strie not regular but somewhat irregular and chang- 
ing into shallow undulations, those on the dorsal and posterior slopes 
meeting at nearly a right angle; left valve with a flat tooth internally 
smooth, externally slightly grooved) and fitting into a well marked fosset 
in the right valve, which is bounded anteriorly by a slight ridge. 

A remarkably fine large specimen from Jones Wharf measures in 
length, 18 mm.; height, 11 mm.; diameter, 4 mm. 

Occurrence.—CHOPTANK ForRMATION. Governor Run, Jones Wharf, 
Pawpaw Point, Greensboro. Catvert Formation. Plum Point. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 


Genus PARAMYA Conrad. 


PARAMYA SUBOVATA Conrad. 
Plate LXVIII, Figs. 7, 8. 


Myalina subovata Conrad, 1845, Fossils of the Medial Tertiary, p. 65, pl. xxxvi, 
fig. 4. 

Paramya subovata Conrad, 1860, Proc. Acad. Nat. Sci. Phila., vol. xii, p. 232. 

Paramya subovata Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 

Paramya subovata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 

Paramya subovata Dall, 1889, Bull. xxxvii, U. 8S. Nat. Mus., p. 70. 

Paramya subovata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 861. 

Description Subovate, inequilateral, ventricose over the umbonal 
slope, slightly flattened from beak to base; surface with irregular con- 
centric lines; ligament and basal margins straight, parallel; a spoon- 
shaped fosset in each valve, the lateral margins of which are carinated ; 
fosset emarginate at base.” Conrad, 1845. 

Basal and ligament margins not parallel but divergent posteriorly. 
Quite rare. 

Length, 5.5 mm.; height, 4 mm.; diameter, 1 mm. 

Occurrence.—CHOPTANK ForMATION. 2 miles south of Governor 
Run, Jones Wharf. Catvert Formation. Plum Point. 


Collection.—Maryland Geological Survey. 
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Superfamily MACTRACEA. 
Family MESODESMATID-E. 
Subfamily MESODESMATIN£E. 
Genus MESODESMA Deshayes. 
MESODESMA MARIANA 0D. Sp. 


Plate LXIX, Figs. 1, 2, 3. 


Description.—Shell ovate, depressed, inequilateral; anterior end much 
the longer; beak very low; anterior side straight; anterior end acutely 
rounded and much above the line of the base; base a regular curve 
continuous with curve of anterior end; posterior side and end bluntly 
curved, meeting the base at an angle on the line of the base; posterior 
adductor scar compact, oval; anterior scar elongated and largest below; 
pallial line distinct; pallial sinus moderately deep, rounded; exterior 
surface somewhat polished with some irregular fine concentric growth 
lines. 

Length, 9.75 mm.; height, 6.5 mm.; diameter, 1.8 mm. 

Occurrence.—St. Mary’s ForMaTIon. Cove Point, St. Mary’s River. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


Subfamily ERVILIIN/E. 
Genus ERVILIA Turton. 
ERVILIA PLANATA Dall. 
Plate LXIX, Figs. 4, 5, 6. 
Ervilia planata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 915. 


Description.—* Shell small, subtriangular, flattened, smooth or ob- 
scurely concentrically ridged, subequilateral; the beaks low, calyculate; 
the dorsal slopes slightly rounded, subequal; the base evenly arched, not 
projecting; hinge well developed, the marginal grooves in the right valve 
almost as long as the dorsal margins; pallial sinus small, rounded in front, 
falling considerably short of the vertical from the beaks. Lon. 3.25, 
alt. 2.25, diam. 1.5-mm.” Dall, 1898. 

Occurrence—CaLvERT Formation. Church Hill. 

Collectton.—Maryland Geological Survey. 
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Family MACTRIDA. 


Subfamily MACTRIN/E 
Genus MACTRA (L.) Lamarck. 


MACTRA CLATHRODON Lea. 
Plate LXIX, Figs. 7, 8, 9. 


Mactra clathrodon Lea, 1833, Contrib. to Geology, p. 212, pl. vi, fig. 225. 
Mactra subcuneata Conrad, 1838, Fossils of the Medial Tertiary, p. 28, pl. xv, fig. 3. 
Mactra clathrodon Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 892. 


Description. * Shell subtriangular, thin, inequilateral, obscurely and 
transversely striate; beaks somewhat pointed; lateral teeth crossed by 
equidistant minute striew; excavation of the pallial impression small and 
rounded; anterior and posterior cicatrices scarcely visible; cavity of the 
shell somewhat deep; cavity of the beaks rather deep.” Lea, 1833. 

Lea’s type specimens are the young of the same species whose adult form 
Conrad later described as I. subcuneata. 

Length, 33 mm.; height, 25 mm.; diameter, 7 mm. 

Occurrence.—StT. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. Catvert Formation. Plum Point, 3 miles west of 
Centerville. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


4 


Genus SPISULA Gray. 
Subgenus HEMIMACTRA Swainson. 


Section MACTROMERIS Conrad. 
SpPISULA (HEMIMACTRA) DELUMBIS (Conrad). 


Plate LXIX, Fig. 10. 


Mactra delumbis Conrad, 1832, Fossil Shells of the Tertiary, p. 26, pl. xi. 

Mactra delumbis Conrad, 1838, Fossils of the Medial Tertiary, p. 27, pl. xv, fig. 1. 

Mactra delumbis Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 

Mactra delumbis Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 11. 

Mactra Virginiana Conrad, 1867, Amer. Jour. Conch., vol. iii, pp. 188, 269, pl. xxii, 
fig. 4. 

Mactra (Schizodesma) delumbis Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 82, 
pl. xv, fig. 10. 

Spisula (Hemimactra) delumbis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii 


> 
pt. iv, p. 897, pl. xxvii, fig. 26. 
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~ Description. Suboval, thin and fragile, with a fold on the posterior 
submargin; umbo prominent; beaks nearly central, approximate; lunule 
much elongated, lanceolate, slightly impressed.” Conrad, 1832. 

Surface nearly smooth, teeth prominent, fosset large, pallial sinus 
acutely rounded, distinguished from S. marylandica by having but one 
elevated line on upper posterior slope. No specimens obtained were per- 
fect enough to measure. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. CHoprank 
ForMATION. Governor Run, Jones Wharf. Catvert ForMATION. 
Chesapeake Beach. 


Collections —Maryland Geological Survey, Johns Hopkins University. 


SPISULA (HEMIMACTRA) MARYLANDICA Dall. 


Plate LXIX, Fig. 11. 


Spisula (Hemimactra) marylandica Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 897, pl. xxviii, fig. 5. 


Description.—“ Shell large, suboval, thin, inflated, with a nearly 
smooth surface, marked chiefly by incremental and obsolete radiating 
lines; beaks high, subcentral, adjacent; anterior end excavated above, 
rounded in front, posterior sloping to a bluntly pointed end behind; 
anterior dorsal area smooth and deeply impressed; posterior area some- 
what depressed, striated, flexuous, with three obscure, elevated lines, ex- 
tending from the umbo to the margin outside of the area; base arcuate; 
pallial sinus rather narrow, extending nearly to the middle of the shell, 
bluntly pointed in front; hinge strong, with a large oblique chondrophore, 
very short, smooth lateral lamine, and the anterior arm of the right car- 
dinal tooth coalescent with the ventral lamina. 

“This fine species is at once differentiated from S. delumbis by its 
more equilateral and inflated shell, and by having instead of only one 
three elevated lines radiating backward from the beak.” Dall, 1898. 

Length, 90 mm.; height, 67 mm.; diameter, 40 mm. (Dall). 

Occurrence.—St. Mary’s Formation. St. Mary’s River. CHopranxk 
Formation. Jones Wharf. Catvert Formation. Plum Point. 


Collections —Maryland Geological Survey, U. S. National Museum. . 
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SPISULA (HEMIMACTRA) CURTIDENS Dall. 
Plate LXIX, Figs. 12, 13. 
Spisula (Hemimactra) eurtidens Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 898, pl. xxvii, figs. 2, 24. 

Description. Shell large, not heavy, subtrigonal, with low, narrow, 
rather pointed beaks, the anterior being markedly longer than the pos- 
terior end; surface smooth or striated by incremental lines, and near the 
base by fine, obscure, irregular Jongitudinal wrinkles; valves moderated, 
inflated; anterior end produced, depressed above, rounded in front; pos- 
terior end short, flattened in front of the beaks, posterior dorsal area im- 
pressed and bounded by a rounded ridge which extends from the beak 
to the margin; anterior dorsal area impressed, with a somewhat flexuous 
surface; hinge with a large but not projecting chondrophore; in the 
right valve the dorsal lamine are very short and smooth, the cardinal 
tooth quite compressed. Lon. (of young shell) 22, alt. 17, diam. about 
9 mm.; but judging from the fragments found, the species reaches when 
adult a height and length of 90 mm. 

“This fine Spisula is sharply distinguished from any other American 
species by its high and triangular form, short, excavated hinge-plate, and 
the inequilaterality of the shell.” Dall, 1898. 

Occurrence—CHOPTANK Formation. Dover Bridge (Dall). Cat- 
VERT Formation. Burch’s (Dall). 

Collection—U. 8. National Museum. 


SprsuLA (HEMIMACTRA) SUBPONDEROSA (d’Orbigny). 
Plate LXX, Figs. 1, 2, 3, 4. 


Mactra ponderosa Conrad, 1830, Jour. Acad. Nat. Sci. Phila., vol. vi, 1st ser., p. 228, 
pl. x, fig. 5,—not of Eichwald, 1830, Nat. Skizze von Lith., p. 207. 

Mactra ponderosa Conrad, 1838, Fossils of the Medial Tertiary, p. 25, pl. xiv, fig. 1. 

Mactra subponderosa ad Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 100. 

Mactra ponderosa Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 

Mactra ponderosa Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 11. 

Mactrodesma ponderosa Conrad, 1869, Amer. Jour. Conch., vol. iv, p. 247. 

Spisula (Hemimactra) subponderosa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 
ili, pt. iv, p. 899, pl. xxvii, figs. 3, 16. 


Description.—< Shell subtriangular, convex, thick, concentrically un- 


dulated ; anterior margin depressed, with an obtuse plication at the angle; 
beaks nearest the posterior margin. 
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“ Three and a quarter inches in length and four and a quarter inches 
in breadth. The cardinal pit is large, thick, and subcordate, and the lat- 
eral teeth are short and very robust; when the valves are closed, the de- 
pression on the anterior slope forms a slightly concave area.” Conrad, 
1830. 

Length, 108 mm.; height, 86 mm.; diameter, 28 mm. 

Occurrence—St. Mary’s Formation. Cove Point, St. Mary’s River. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U. S. National Museum. 


SprsuLA (HEMIMACTRA) CONFRAGA (Conrad). 
Plate LXX, Figs. 5a, 5b. 


Macira confraga Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 340, not spelled con- 
Jragosa. 

Mactra fragosa Conrad, 1838, Fossils of the Medial Tertiary, p. 26, pl. xiv, fig. 2. 
Mactra incrassata Conrad, 1838, Fossils of the Medial Tertiary, p. 24, pl. xiii, fig. 2. 
Mesodesma confraga Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 
Mesodesma incrassata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 
Spisula confragosa Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 11. 
Spisula confragosa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 900. 


Description.—* Shell subtriangular; narrow, somewhat thick, with 
coarse concentric lines; umbo oblique; beaks a little elevated, approxi- 
mate ; posterior side longer and less obtuse than the anterior ; fosset large 
cordate, oblique; lateral teeth strong ; muscular impressions large. Length 
two inches.” Conrad, 1833. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. CHOPTANK 
ForMATION. Governor Run, Jones Wharf, Cordova, Sand Hill. Cat- 
VERT ForMATION. Chesapeake Beach. Reed’s. 

Collections.—Philadelphia Academy of Natural Sciences, Maryland 
Geological Survey, Johns Hopkins University. 


SprsuLA (HEMIMACTRA) SUBPARILIS (Conrad). 
Plate LXX, Figs. 6a, 6b. 


Mactra subparilis Conrad, 1841, Amer. Jour. Sci., vol. xli, p. 346, pl. il, fig. 12. 
Mactra subparilis Conrad, 1845, Fossils of the Medial Tertiary, p. 69, pl. xxxix, 
fig. 4. 
Standella subparilis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 
Standella subparilis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 11. 
Spisula (Mactromeris) subparilis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 900. 
19 
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Description.—* Triangular, elongated, moderately thick, convex-de- 
pressed; posterior side cuneiform; apex hardly oblique, subcentral; 
fosset wide; lateral teeth transversely striated.” Conrad, 1841. 

Only young specimens have been obtained in Maryland. 

Occurrence.—CHOPTANK ForMmaATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Pawpaw Point. CALvert 
FoRMATION. 3 miles south of Chesapeake Beach, Plum Point. 

Collections—U. S. National Museum, Maryland Geological Survey. 


SPISULA (HEMIMACTRA ?) CHESAPEAKENSIS 0. sp. 


Plate LXXI, Fig. 1. 


Description.—Shell large, thin, not inflated, subtrigonal, anterior and 
posterior sides nearly equal, surface smooth; anterior end well rounded, 
posterior end rather more sharply rounded; anterior hinge line straight, 
posterior hinge line gently convex, just posterior to the beak, otherwise 
straight; angle between anterior and posterior hinge lines about 105°; 
basal margin strongly curved anteriorly and posteriorly ; hinge area broad ; 
lateral teeth prominent; chondrophore long, narrow, triangular, oblique. 

A single right valve of this magnificent species has been obtained. It 
is in the form of a cast, with a portion of the shell substance preserved 
and the outline and main hinge features easily distinguishable. It is 
much larger than any of the other Miocene Spisulas; S. suhponderosa is 
nearest it in size, but is smaller, much heavier, more elevated, and has a 
curved posterior hinge line and a broader, shorter chondrophore. 

Length, 130 mm.; height, 95 mm. 

Occurrence.-—CaALVERT ForMATION. 3 miles north of Flum Point. 

Collection.—Maryland Geological Survey. 


Genus LABIOSA (Schmidt) Moller. 
Subgenus: RAETA Gray. 


LaBiosa (RaETA) sp. 


Description.—At Reed’s marl pit have been found numerous fragments 
of a Labiosa showing an undular concentric sculpturing much stronger 
than FR. alta, in fact as strong as L. canaliculata. As this latter species 
is known only in the Pleistocene and Recent it is very probable that 
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the fragments found at Reed’s belong to a new species. It is best not 

to attempt to name or describe a new species from the broken material 

at hand, but the presence of a species in the Miocene at this locality 

should be noted in the hope that some later investigator may be for- 

tunate enough to secure material suitable for specific characterization. 
Occurrence.—CaLvERT ForMATION. Reed’s. 


Collection Maryland Geological Survey. 


Superfamily SOLENACEA. 


Family SOLENIDA. 
Genus ENSIS Schumacher. 
ENSIS DIRECTUS (Conrad). 
Plate LXXI, Figs. 2, 3. 


Solen ensis Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 191; not of Linné. 

Solen directus Conrad, 1848, Proc. Acad. Nat. Sci. Phila., vol. i, p. 525. 

Solen magnodentatus H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 286, pl. 
Xxxiv, fig. 8. 

Solen ensis Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, p. 101, 
pl. xxiv, fig. 3. 

Solen americanus Gould (Binney’s), 1870, Invert. Mass., p. 42. 

Ensatella americana Verrill, 1872, Amer. Jour. Sci., ser. iii, vol. iii, pp. 212, 284. 

Ensatella americana Verrill, 1874, Rept. Invert. An. Vin. Sound, p. 674, pl. xxxii, 
fig. 245. 

Ensis americana Dall, 1889, Bull. xxxvii, U. 8. Nat. Mus., p. 72, pl. liii, fig. 4; 
pl. lv, figs. 4, 5. 

Ensis directus Dall, 1900, Trans. Wagner Free Inst. Sci., vol. ili, pt. v, p. 954. 


Description.—* Linear, straight, except towards the summit, where it 
is slightly recurved, gradually widening from the hinge downwards; basal 
margin rounded slightly towards the posterior extremity ; anterior mar- 
gin obliquely truncated, not reflected; cardinal teeth, one in the right 
valve, compressed, in the opposite valve two, the superior one very small 
and near the extremity, the other somewhat distant, elevated, robust, 
slightly recurved. Length, four inches.” Conrad, 1843. 

It is distinguished from FH. ensiformis by being larger and by its 
more squarely truncated posterior end. It is almost impossible to secure 
more than broken pieces in the Maryland deposits. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 


Collection—Maryland Geological Survey. 
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ENSIS ENSIFORMIS Conrad. 


Plate LXXI, Figs. 4, 5, 6. 


Solen ensiformis Conrad, 1845, Proc. Acad. Nat. Sci. Phila., vol. i, p. 326. 

Solen ensiformis Conrad, 1845, Fossils of the Medial Tertiary, p. 76, pl. xliii, fig. 
Ensis ensiformis Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 571. 
Ensis ensiformis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 
Ensis ensiformis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 955. 


(92) 


Description. Linear, slightly curved, gradually narrowed from the 
middle to the posterior extremity, which is subcuneiform ; anterior mar- 
gin obliquely subtruncated.” Conrad, 1845. 

Shell thin, fragile; teeth two in left valve, separated by a very narrow 
deep cleft, in right valve one; anterior extremity flaring; posterior ex- 
tremity tapered, rounded and gaping. 

Although quite abundant at Cove Point, it is almost impossible to 
obtain it except in fragments. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River. 
CHopTrankK ForMATIOoN. Jones Wharf, Sand Hill, Greensboro. CALVERT 
Formation. Fairhaven, Plum Point, Reed’s. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


Superfamily TELEINAGEA: 


Family PSAMMOBIID ZE. 
Genus PSAMMOBIA Lamarck. 
Subgenus PSAMMOBIA s. s. Dall. 


PSAMMOBIA GUBERNATORIA D. sp. 
Plate LXXI, Figs. Ya, 7b. 


Description.—Shell long-ovate, thin, fragile, depressed or flat, inequi- 
lateral; anterior end being broader and longer than the posterior one; 
beak very low; anterior side slightly curved and for some distance from 
the beak nearly parallel with the base; anterior end regularly rounded 
and broad; posterior side with broad projecting hinge plate; posterior 
side declining; posterior end rounded and more nearly on line of base 
than anterior end; base only slightly curved; lateral teeth none, cardinals 
in right valve two; posterior adductor scar oval, anterior one larger and 
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somewhat elongated, both distinct; pallial sinus profound, rounded, faint; 
exterior semi-polished with faint concentric growth lines discernible; 
dorsal and posterior slopes meeting in an abrupt curve running from 
beak to base and becoming less marked near the base. 

Length, 35 mm.; height, 17 mm.; diameter, 3.5 mm. 

Occurrence-—CHOPTANK ForMATION. Governor Run, Jones Wharf. 
CALVERT Formation. Plum Point. 

Collection—Maryland Geological Survey. 


Genus ASAPHIS Modeer. 


ASAPHIS CENTENARIA (Conrad). 
Plate LXXI, Figs. 8, 9. 


Petricola centenaria Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 341. 

Petricola centenaria Conrad, 1838, Fossils of the Medial Tertiary, p. 17, pl. x, fig. L. 

Psammocola regia H, C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 234, pl. 

XXXiV, fig. 17. 
Psammocola pliocena Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 91, pl. xxii, fig. 8. 

Pliorytis centenaria Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 576. 

Asaphis centenaria Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 981. 

Description. Shell oblong oval, with numerous prominent radiating 
strie, and concentric wrinkles; lunule small, cordate, profoundly im- 
pressed ; hinge with two teeth in one valve and three in the opposite, the 
middle one bifid. Length, two inches.” Conrad, 1833. 

Shell somewhat variable in outline and in proportion of length to alti- 
tude; irregular surface undulations quite marked or almost absent; the 
fine radial ridges usually somewhat undulating and often more distant on 
the anterior slope; left valve with but two teeth, the anterior one bifid 
and bounded anteriorly by a deep socket; a well-marked groove backward 
from the beak across the posterior hinge area; pallial sinus profound and 
rounded anteriorly ; shell slightly gaping posteriorly. 

Length, 53 mm.; height, 35 mm.; diameter, 10 mm. 

Occurrence—CHortank Formation. Governor Run, 2 miles south 
of Governor Run, Flag Pond, St. Leonard Creek, Jones Wharf, Pawpaw 
Point, Dover Bridge, Peach Blossom Creek, Greensboro. CALvert For- 
MATION. Fairhaven, Plum Point, Lyon’s Creek, Magruder Ferry. 

Collections—Maryland Geological Survey, Johns Hopkins University. 
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Family SEMELID/E. 
Genus SEMELE Schumacher. 
SEMELE CARINATA (Conrad). 
Plate LXXIT, Figs. 1 e208: 


Amphidesma carinata Conrad, 1830, Jour. Acad. Nat. Sci. Phila., vol. vi, Ist ser., 
p. 229, pl. ix, fig. 25. 

Amphidesma carinata Conrad, 1888, Fossils of the Medial Tertiary, p. 37, pl. xix 
[1st ed.], fig. 7; [2nd ed.], fig. 11, 1840. 

Sinodesmia carinata @Orbigny, 1852, Prod. Pal., vol. iii, p. 101, No. 1890. 

Sinodesmia carinata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 98, pl. xxiii, fig. 2. 

Abra carinata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Abra carinata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (1838), p. 11. 

Abra Holmesii Conrad, 1875, Rept. N. Car. Geol. Survey, vol. i, app. A, p. 19 spl: 

iii, fig. 8. 
Semele carinata Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 988, pl. 
xxxvi, figs. 23, 26. 

Description.—* Shell transversely ovate, with concentric, rather dis- 
tant, elevated, acute strix; intervals transversely striated; anterior side 
with a slight fold; beaks rather prominent, with the apex acute; lateral 
teeth none.” Conrad, 1830. 

Fine concentric strie between the distant, elevated ones; posterior side 
with a slight fold; posterior basal margin obliquely truncated ; lateral 
lamine in left valve small, in right valve lateral laminz and sockets dis- 
tinct ; muscle impressions subequal; pallial sinus profound. 

Length, 22 mm.; height, 16 mm.; diameter, 4 mm. 

Occurrence.—St. Mary's Formation. Cove Point, St. Mary’s River. 
CHopraNk ForMATION. Cordova. Catvert Formation. Chesapeake 
Beach, 3 miles south of Chesapeake Beach, Plum Point, Truman’s Wharf. 

Collections—Maryland Geological Survey, Johns Hopkins Universiy, 
U. 8. National Museum. 


SEMELE CARINATA VAR. CoMPACTA Dall. 


Plate LXXII, Figs. 4, 5a, 5b. 


Semele carinata var. compacta Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. v, pp. 988, 989, pl. xxxvi, figs. 23, 26. 


Description.—This variety, to which the figures given by Dr. Dall for 
S. carinata (cited above) more directly belong, is discriminated by him 
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from the S. carinata by having “ 


a somewhat more elongated form and 
more uniform and close-set sculpture, especially over the posterior dorsal 
area. The size of those collected is also smaller than that of the full- 
grown Miocene specimens.” 

Occurrence.—St. Mary’s Formation. St. Mary’s River. CHoprank 
Formation. Jones Wharf. 


Collection—Maryland Geological Survey. 


SEMELE SsUBOVATA (Say). 
Plate DX Migs 265753: 


Amphidesma subovata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 152, 
ps x, fig. 10: 

Amphidesma subovata Conrad, 1840, Fossils of the Medial Tertiary, p. 36. 

Syndosmya subobliqua Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 29. 

Abra ovalis Conrad, 1862, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 288. 

Abra subovata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Abra subovata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 11. 

Semele subovata Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 990. 


Description.—* Shell transversely ovate-oval, with somewhat promi- 
nent and regular concentric strie. 

“Shell compressed; beaks rather before the middle, but little promi- 
nent; anterior submargin with an obsolete, obtuse undulation; lunule 
lanceolate ; cardinal and lateral teeth prominent.” Say, 1824. 

This species may be distinguished from S. carinata by having all of its 
concentric striz of about equal prominence and by having a somewhat 
more elongated and.thinner shell. Lateral teeth in left valve not promi- 
nent, in the right prominent. 

Length, 20.5 mm.; height, 14 mm.; diameter, 3 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River. 
CHoPTaANK ForMATION. Governor Run, 2 miles south of Governor Run, 
Jones Wharf, Peach Blossom Creek, Dover Bridge, Greensboro, Cordova. 
CaLverT Formation. Fairhaven, 3 miles west of Centerville, Church 
Hill. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 


296 SYSTEMATIC PALEONTOLOGY 


Genus ABRA Leach. 


ABRA LONGICALLUS (Scacchi). 


Plate LXXII, Figs. 9a, 9b. 


Tellina longicallus Scacchi, 1836, Notizie intorno alle Conchiglie ed a zoofiti fossili, 
TOS ING jails i, inves 7h 

Description.—Shell ovate, thin, convex or vaulted; beak not promi- 
nent; anterior and posterior sides straight, meeting at an angle; anterior 
end broad and regularly rounded; posterior end very acutely rounded, 
much above the line of the base and gaping; base regularly curved; pos- 
terior adductor scar rounded; anterior one elongated; pallial sinus long 
and irregularly curved; in right valve the lateral lamina on either side 
rather short and bordered by a moderately deep groove; cardinals two, 
minute; chondrophore elongated, narrow, oblique, closely grown to the 
posterior hinge line; exterior surface smooth. 

Length, 11.5 mm.; height, 7.1 mm. ; diameter, 2 mm. 

Occurrence.—CHOPTANK Formation. Jones Wharf. 

Collection.—Cornell University. 


ABRA MARYLANDICA N. Sp. 
Plate LXXII, Fig. 10. 


Description.—Shell small, compact, stout, vaulted; anterior end pro- 
duced and rounded; posterior end shorter, more pointed; and nearer the 
line of the base; anterior and posterior dorsal margins nearly straight, 
anterior one nearly parallel to the basal margin, posterior one much 
more declining; beak not prominent, but angular; exterior polished and 
smooth except for a few feeble concentric growth lines near the margin, 
muscle impressions and pallial line faint, interior polished; in left valve 
a narrow fosset directed posteriorly and close set against the posterior 
margin; anterior to it is a small triangular cardinal tooth, posterior to it 
the margin is slightly raised as if into a faint lamina and slightly flaring 
or reflexed near the beak. 

Length, 7 mm.; height, 4.5 mm.; diameter, 1.6 mm. 

Occurrence.—CaLvERT Formation. Plum Point. 

Collection——Maryland Geological Survey. 
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Genus CUMINGIA Sowerby. 
CUMINGIA MEDIALIS Conrad. 


Plate LXXII, Figs. 11, 12. 


Oumingia tellinoides Conrad, 1838, Fossils of the Medial Tertiary, p. 28, pl. xv, 
fig. 4. 

Not Cumingia teliinoides Conrad, 1851. 

Anatina tellinoides H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 287, pl. 

i xxxiv, fig. 12. 

Lavignon tellinoides @ Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 101, No. 1891. 

Lavignon tellinoides Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 

p. 92, pl. xxiii, fig. 1. 

Cumingia tellinoides Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Cumingia tellinoides Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 11. 

Oumingia medialis Conrad, 1866, Amer. Jour. Conch., vol. ii, p. 106. 

Oumingia medialis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 999. 

Description.—< Shell ovate-trigonal, thin, with numerous prominent 
concentric wrinkled strie; anterior side ventricose; the posterior side 
contracted, subcuneiform; the base near the extremity slightly emargi- 
nate ; cardinal fosset large ; lateral teeth very prominent.” Conrad, 1838. 

The anterior side is inflated, the posterior side depressed, this depres- 
sion extending to the base and producing a slight emargination near the 
posterior extremity; within, chondrophore prominent, projecting, spoon- 
shaped. ‘Two left valves in some material belonging to the Johns Hop- 
kins University are labeled from Jones Wharf, but their state of preserva- 
tion and coloration makes it seem more probable that they are from Vir- 
ginia. 

Length, 25 mm.; height, 18 mm.; diameter, 5.5 mm. 

Occurrence—CHOPTANK ForMATION (?). Jones Wharf (?). 


Collection Johns Hopkins University. 


Family TELLINID/AE. 
Genus TELLINA (Linné) Lamarck. 
Section MERISCA Dall. 
TELLINA ASQUISTRIATA Say. 


Plate LX XII, Fig. 13. 


Tellina cequistriata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 145, 
pl. x, fig. 7. Reprint, Bull. Amer. Pal., vol. i, No. 5, p. 321, pl. xxix, fig. 7. 
Tellina (Merisca) equistriata Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 


p. 1020. 
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Description.—* Shell transversely ovate-orbicular, with an elevated 
line or fold on the anterior margin: surface with fine, somewhat elevated, 
concentric, nearly equal, numerous strixw, forming grooves between them: 
apex nearly central, acute: cardinal teeth deeply grooved: lateral teeth 
two; edge within, simple. 

* Length seven-tenths, breadth nineteen-twentieths of an inch. 

“In general outline, this species has a resemblance to 7’. ostracea, Lam. 
In one specimen the apex is central, and in another it is placed before the 
middle.” Say, 1824. 

This is one of Finch’s collection, purporting to be from Maryland, but 
some cf which were undoubtedly from Virginia. I am inclined to be- 
lieve the reference of this species to Maryland probably incorrect, but 
give it on Finch’s uncertain authority. A specimen in the collection of 
Johns Hopkins University labelled “ Jones Wharf” is stained like the 
Yorktown, Va., material, and I think is most likely from there. 

Occurrence-—CHOPTANK Formation (+). Jones Wharf (?). 

Collection.—Johns Hopkins University. 


Subgenus ANGULUS Megerle. 
TELLINA (ANGULUS) DECLIvIs Conrad. 
Plate LXXII, Fig. 14. 


Tellina declivis Conrad, 1884, Jour. Acad. Nat. Sci. Phila., vol. vii, 1st ser., p. 131: 
Tellina declivis Conrad, 1840, Fossils of the Medial Tertiary, p. 35, pl. xix, fig. 1. 
Tellina declivis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 573. 


Tellina [Angulus] declivis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), 
jo} 1105 


Tellina (Angulus) declivis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1029. 


Description.—* Shell somewhat elliptical, with the anterior side short, 
and the margin obliquely truncated; posterior end regularly rounded ; 
beaks hardly prominent; lateral teeth distinct. 

“Tt resembles in outline the Amphidesma subreflexa, nobis ; and might, 
viewing the exterior only, be mistaken for that shell.” Conrad, 1834. 

The posterior dorsal margin of this species is more abruptly or angu- 
larly declining than in T. producta. The anterior dorsal margin is also 
less nearly parallel to the base, and hence the beak is more prominently 
angular. 
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Length, 13.4 mm.; height, 8 mm.; diameter, 1.95 mm. 
Occurrence.—CHOPTANK ForRMATION. Jones Wharf. CALVERT For- 
MATION. Plum Point. 


Collections.—U. S. National Museum, Maryland Geological Survey. 


TELLINA (ANGULUS) PRODUCTA Conrad. 
Plate LXXII, Figs. 15, 16. 


Tellina producta Conrad, 1840, Fossils of the Medial Tertiary, p. 36, pl. xix, fig. 5. 


Tellina (Peronederma) producta Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, 
p. 973. 


Tellina (Peroneoderma) producta Meek, 1864, Smith. Mise. Coll. (183), p. 10. 


Tellina (Angulus) producta Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1029. 


Macoma (Psammacoma ?) producta Dall, 1900, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. v, p. 1054. 


Description.—* Shell narrow-elliptical, compressed; posterior side 
pointed, extremity obtuse; fold submarginal, obscure; basal margin 
straight opposite the beak; lateral teeth none.” Conrad, 1840. 

Anterior dorsal margin is more nearly parallel to the base than in 
A. declivis and posterior portion is more produced, posterior dorsal mar- 
gin being less declining. 

Length, 11 mm.; height, 6.4 mm.; diameter, 1.4 mm. 

Occurrence—StT. Mary’s ForMaTIon. Cove Point, St. Mary’s River 
(Meek; fide Dall). Catvert Formation. Plum Point, Blake’s (fide 
Dall). 


Collections.—U. S. National Museum, Maryland Geological Survey. 


TELLINA (ANGULUS) DUPLINIANA Dall. 
Plate LXXTIT, Biss. 


Tellina (Angulus) dupliniana Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. v, p. 1032, pl. xlvi, fig. 17. 


Description.—“ Shell small, solid, rather convex, inequilateral, dorsal 
margins rectilinear, diverging at an angle of about one hundred and eight 
degrees, anterior end longer, rounded evenly into the base, which is nearly 
parallel with the anterior dorsal margin; posterior end much shorter, 
pointed, the terminal angle slightly decumbent and the basal margin in 
front of it shghtly incurved ; beaks inconspicuous, hinge normal, the right 
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adjacent lateral short and the anterior hinge-margin in front of it grooved 
for the edge of the opposite valve; middle of the disk smooth, the beaks, 
posterior dorsal area, and the portions of the disk near the basal margin 
more or less concentrically striated ; interior with the pallial sinus rising 
to a small angle under the umbo, then descending in a somewhat wavy 
line to a point on the pallial line considerably short of the anterior adduc- 
tor scar; in the left valve the sinus is not angulated above and extends 
somewhat nearer the adductor; the interior is marked with some faint 
radiations near the adductors, but no thickened ray appears. 

“There is some little difference in the proportional height in different 
individuals, in the amount of inflation, and in the arcuation of the pos- 
terior dorsal margin; the posterior fold, or ridge bounding the posterior 
dorsal area, is not strongly marked. Compared with 7. tenella Verrill, 
this species is a heavier and higher shell, with the posterior end more 
pointed and decurved. The dorsal margin of the right valve is not 
grooved in 7’. tenella, and the adjacent lateral is longer than in 7’. du- 
pliniana of the same size.” Dall, 1900. 

Length, 12.5 mm.; height, 8 mm.; diameter, 4 mm. 

Occurrence.—CaLvERT Formation. Plum Point (fide Dall). 

Collection.—U. 8. National Museum. 


TELLINA (ANGULUS) UMBRA Dall. 
Plate LXXIII, Fig. 2. 


Tellina (Angulus) wmbra Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1033, pl. xlvi, fig. 13. 

Description.—* Shell smali, solid, markedly flexuous, moderately con- 
vex, inequilateral, nearly equivalve; anterior end longer, rounded; pos- 
terior end shorter, attenuated, bluntly pointed; beaks inconspicuous ; 
whole surface covered with close-set, regular, even, concentric threads ; 
hinge normal, right anterior lateral short and stout, posterior lateral small 
but prominent; pallial sinus long 


oOo 


slightly convex above, reaching to the 
anterior ray (which is obviously thickened), nearly similar in both 
valves, and wholly confluent below. 

“This species is nearest to 7’. sybaritica Dall, but is a larger and less 
slender shell, with a less angular posterior end. It is doubtless the pre- 
cursor of that species.” Dall, 1900. 
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Length, 12.5 mm.; height, 6.5 mm.; diameter, 3.5 mm. (Dall). 

Occurrence.—St. Mary’s Formation. St. Mary’s River (fide Dall). 
CALVERT ForMATION. Plum Point. 

Collections—U. 8. National Museum, Maryland Geological Survey. 


Genus METIS H. and A. Adams. 


MeriIs BIPLICATA Conrad. 
Plate LX XIII, Figs. 5, 6. 

Tellina biplicata Conrad, 1834, Jour. Acad. Nat. Sci. Phila., vol. vii, Ist ser., p. 1o2. 

Tellina biplicata Conrad, 1840, Fossils of the Medial Tertiary, p. 36, pl. xix, fig. 4; 

not of Tuomey and Holmes or Emmons. 

Metis biplicata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 573. 

Metis biplicata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 11. 

Metis biplicata Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1042. 

Description.—“ Shell suboval, inequivalve, slightly ventricose, with ob- 
scure radiating lines, and prominent filiform strize, much elevated over 
the folds of the posterior side; folds two, one on each valve angular ; car- 
dinal teeth two in the right valve, much compressed, posterior one pro- 
foundly bifid; one similar bifid tooth in the opposite valve; hinge margin 
profoundly sulcated posteriorly ; lateral teeth none.” Conrad, 1834. 

Length, 60 mm. ; height, 51 mm. ; diameter, 12 mm. 

Occurrence.—St. Mary’s Formation. Cove Point. CHoprank For- 
mation. Governor Run, 2 miles south of Governor Run, Flag Pond, 
Cuckold Creek, St. Leonard Creek, Jones Wharf, Sand Hill, Dover 
Bridge, Cordova. Catvert Formation. Plum Point, White’s Landing, 
Wye Mills. 

Collections —Maryland Geological Survey, Johns Hopkins University. 


Genus MACOMA Leach. 
MacoMA LENIS (Conrad). 


Plate LXXIII, Figs. 3, 4. 


Tellina lenis Conrad, 1848, Proc. Acad. Nat. Sci. Phila., vol. i, p. 506. 

Tellina lenis Conrad, 1845, Fossils of the Medial Tertiary, p. 72, pl. xli, fig. 9. 

Tellina (Peronederma) lenis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, 
p. 573. 

Tellina (Peroncwoderma) lens Meek, 1864, Miocene Check List, Smith. Misc. Coll. 
(183), p. 10 (typ. er.). 

Macoma lenis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1047. 
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Description.—* Subelliptical: beaks medial ; anterior margin obliquely 
truncated, the extremity acutely rounded ; dorsal margins equally oblique; 
posterior basal margin obliquely subtruncated; basal margin nearly 
straight in the middle and towards the anterior extremity where it is 
arched ; the extremity considerably above the line of the base; posterior 
side with an oblique narrow fold.” Conrad, 1843. 

Shell very thin; surface crossed by fine concentric lines of growth; 
within, a well-defined ridge extending from the beak obliquely backward 
to the lower part of the posterior margin and there becoming obsolete. 

Length, 50 mm. ; height, 32 mm.; diameter, 7.5 mm. 

Occurrence.—CHOPTANK Formation. Jones Wharf (rare). CaL- 
veRT Formation. Three miles south of Chesapeake Beach, Lyon’s 
Creek (?). 

Collection.—Maryland Geological Survey. 


MACOMA MARYLANDICA Na. sp. 
Plate ox XT ies 7: 

Description.—Shell very thin and fragile; basal and anterior dorsal 
margins nearly parallel; anterior side produced and anterior end rounded ; 
anterior basal margin regularly arched ; posterior dorsal margin declining 
and meeting basal margin much above the line of the base; anterior por- 
tion of shell convex and capacious, especially under the beak and anterior 
dorsal margin ; posterior portion of shell contracted and somewhat pointed 
and posterior end gaping; exterior smooth except for faint growth lines ; 
cardinal teeth two; beak not prominent. 

Length, 15 mm.; height, 7.9 mm.; diameter, 1.8 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collection.—Maryland Geological Survey. 


Superfamily VENERACEA. 
Family PETRICOLID/E. 
Genus PETRICOLA Lamarck. 
Section RUPELLARIA Fleuriau. 
PETRICOLA HARRISII Dall. 
Plate LAX, Pigs, 9. 
Petricola (Rupellaria) Harrisii Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. sy, ps LOGO) plexi tea: 
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Description.—* Shell solid, ovate, distorted more or less by the irregu- 
larities of its situs; posterior end blunt, longer; anterior end shorter, 
rounded ; sculpture of fine, nearly uniform radial rounded threads with 
wider interspaces, crossed by fine, rounded, slightly elevated incremental 

_ lines; beak moderately elevated, hinge short, with, in the left valve. one 
strong, apically grooved cardinal between two simple narrow diverging 
teeth ; ligamentary nymph short, strong, deeply grooved; basal margin 
feebly crenulated by the external sculpture; pallial sinus wide, shallow.” — 
Dall, 1900. 


Length, 20 mm.; width, 23 mm.; diameter, 7 mm. 


Occurrence—CHOPTANK ForMaTION. Governor Run, 2 miles south 
of Governor Run, Jones Wharf, Dover Bridge. 


Collection.—Maryland Geological Survey. 


Section PETRICOLARIA Stoliczka. 
PETRICOLA CALVERTENSIS Dall. 
Plate. LXXIIT,. Figs. 10, 11,12: 


Petricola (Petricolaria) calvertensis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. v, p. 1060, pl. xliv, fig. 14. 

Description.—* Shell elongate-oval, with the beaks near the anterior 
third, solid, closely regularly sculptured with fine radiating threads, the 
interspaces wider, the threads a little stronger towards the ends of the 
shell, concentric sculpture only of fine somewhat irregular incremental 
lines; beaks rather elevated; shell moderately inflated, more or less 
irregular from nestling among rocks, sculpture near the beaks quite faint ; 
hinge short, a spur from the lunular region extending over and past the 
cardinal teeth behind the beaks; hinge normal; margins entire; pallial 
sinus deep and rounded.” Dall, 1900. 


Height, 9 mm.; width, 17 mm.; diameter, 3.5 mm. 


Occurrence.—St. Mary’s ForMation. Cove Point. CHopranx For- 
MATION. Jones Wharf, Calvert Cliffs (Burns and Harris). 


Collections—Maryland Geological Survey, U. 8. National Museum. 
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Family VENERIDA. 
Subfamily VENERIN-A. 


Genus VENUS (Linné) Lamarck. 


VENUS DUCATELLI Conrad. 


Plate LXXV, Figs. 7, 8. 


Venus Ducatelli Conrad, 1838, Fossils of the Medial Tertiary, p. 8, pl. iv, fig. 2. 

Venus Ducatellii Conrad, 1863, Proe. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Venus Ducatellii Meek, 1864, Miocene Check List, Smith. Misc. Coll. (185), p. 9. 

Venus Ducateli Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 67 (in part), 

pl. xi, figs. 1-3. 

Venus Ducateli Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1309. 

Description.—* Shell suborbicular, convex, thick; disks with numerous 
approximate, recurved ribs, laminar and much elevated towards the pos- 
terior margin; extremity obtuse; beaks distant from the anterior margin ; 
umbo not inflated; lunule defined by an impressed line, not very pro- 
found ; posterior margin rectilinear; two of the cardinal teeth in the left 
valve remote, thick, bifid; anterior tooth much compressed. 

“This shell is related to V. Mortoni, but is much smaller, less ventri- 
cose, and has more prominent ribs. It is obtained in fragments only, 
but those are abundant. It is named in compliment to the state Geol- 
ogist of Maryland, Professor Ducatel.” Conrad, 1838. 

Length, 70 mm.; height, 56 mm.; diameter, 20 mm. 

Occurrence-—CaLvERT Formation. Church Hill. 

Collections —Maryland Geological Survey, Johns Hopkins University. 


VENUS RILEYI Conrad. 


Plate LXXVI, Figs. 4, 5. 


Venus Rileyi Conrad, 1888, Fossils of the Medial Tertiary, p. 9, pl. vi, fig. 1. 

Venus Rileyi Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, p. 78, 
pli xx, fies 8: 

Venus Rileyi Emmons, 1858, Rept. N. C. Geol. Survey, p. 292. 

Mercenaria Rileyi Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Mercenaria Rileyi Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 9. 

Venus tridacnoides var. Rileyi Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
Pte Vis pp LollOs sae 


Description.—* Shell obliquely ovate, slightly ventricose, thick, very 
inequilateral; disks with small crowded reflected concentric ribs ; anterior 
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- side narrowed ; umbo very oblique, prominent; posterior margin arcuate ; 
inner margin deeply crenulated. 

“This shell has probably been confounded with V. tridacnoides, but it 
is much thinner, not undulate on the disk, and the cardinal teeth are much 
less robust. Its narrowed and compressed anterior side will distinguish it 
from the other fossil species, and its ribs from the recent V. mercenaria. 
Young shells are compressed or plano-convex. The disks are generally 
worn, showing the radiating striz common to all these large fossil species 
when the surface becomes decomposed. It is named in compliment to my 
scientific friend, Dr. William Riley. of Baltimore.” Conrad, 1838. 

This species as found at Plum Point is not notably thick. The hinge 
area is narrow, and the teeth rather small. The umbo can scarcely be 
considered prominent. The great proportionate length of the shell dis- 
tinguishes this species readily from the others of the Miocene. None of 
the Plum Point specimens show the great thickening or undulations on 
the disk so characteristic of the tridacnoides as found at numerous Virginia 
localities. For this reason, and because the Virginia beds in which 
thickened shells are found are much higher stratigraphically in the 
Miocene than the Plum Point beds the writer prefers to retain the name 
rileyr for a distinct species. 


Length, 115 mm.; height, 80 mm.; diameter, 22 mm. 
Occurrence.—CALVERT Formation. Plum Point. 


Collections—Maryland Geological Survey, Johns Hopkins University. 


VENUS MERCENARIA I[anné. 


Plate LXXVITI, Figs. 1, 2. 


Venus mercenaria Linné, 1758, Syst. Nat., Edit. x, p. 686. 

Venus mercenaria Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
De Slyeple xsxie tis. 16: 

Venus mercenaria Emmons, 1858, Rept. N. Car. Geol. Survey, p. 292. 

Mercenaria violacea Holmes, 1858, Post-Pleiocene Fossils of South Carolina, p. 33, 
Ok, Nay, aayees Alle 

Mercenaria mercenaria Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Venus mercenaria Gould (Binney’s), 1870, Invert. Mass., p. 153, fig. 445. 

Mercenaria concellata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 68, pl. xii, 
figs. 2-3. 

Venus mercenaria Dall, 1905, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1311. 


20 


: 
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Description.—Shell solid, ovate cordate; beak curved well forward, not 
very prominent; outer surface with close-set, concentric lamella; lunule 
marked, cordate; hinge area rather short, broad; cardinal teeth strong, 
two in right valve strongly bifid; posterior margin arched; a broad, shal- 
low impressed area or groove from beak to posterior margin just above its 
point of meeting with the base; muscle impressions large and distinct; 
pallial sinus acutely angular; inner margin crenulated. 

Length, 96 mm.; height, 79 mm. 

Occurrence.—CHOPTANK ForRMATION. Governor Run. CALverT For- 
MATION. Plum Point. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


VENUS PLENA (Conrad). 
Plate LX XIX, Figs. 1, 2. 
Mercenaria plena Conrad, 1869, Amer. Jour. Conch., vol. v, p. 100. 
Venus Ducateli Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 67 (in part), pl. 
xi, figs. 4-7. 
Mercenaria plena Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 69, pl. xii, 
figs. 4-6. 

Venus plena Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 13809. 

Description.—* Cordate, inequilateral, ventricose, oblique, with close 
concentric rugose lines; posterior side subcuneiform ; lunule ovate; inner 
margin densely crenulated. 

« |... It approximates M. capax Conrad, but is shorter, less ventri- 
cose, more oblique; the hinge character differs, and the pallial sinus is 
deeper and more angular.” Conrad, 1870. 

In the type specimen the shell is rather thin and very convex or 
vaulted. The posterior end is not blunted as in V. capax. The hinge 
area in large specimens becomes broad and bears a striking resemblance 
to that of V. cuneata, as does also the general outline of the shell. It 
may be only the immature form or a variety of V. cwneata. 

Length, 90 mm.; height, 78 mm.; diameter, 27 mm. 

Occurrence.—CHOPTANK ForMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Pawpaw Point, Peach Blos- 
som Creek, Dover Bridge, “ Eastern Shore” (Cope). CaALverr For- 
MATION. Plum Point (Dall). 

Collections—Maryland Geological Survey, Johns Hopkins University, 
Academy of Natural Sciences of Philadelphia (type). 
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VENUS CAMPECHIENSIS VAR. TETRICA (Conrad). 
Plate LXXX, Fig. 2, Plate LXXXI, Fig. 2. 


Venus tetrica Conrad, 1838, Fossils of the Medial Tertiary, p. 7, pl. iv, fig. 1. 

Mercenaria tetrica Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Mercenaria tetrica Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 9. 

Venus campechiensis Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, pp. 
1315, 1317, 1318 (in part). 

Description.—* Shell triangular, cordate, ventricose, moderately thick, 
with crowded concentric very prominent lamine ; posterior side subcunei- 
form, extremity angulated; summits very prominent; lunule defined by 
a deeply impressed line. 

“ This shell has nearly the outline of V. mercenaria, but may he distin- 
guished by its very prominent laminz of nearly equal elevation on every 
portion of the disk.” Conrad, 1838. 

Length, 122 mm.; height, 100 mm.; diameter, 27 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


VENUS CAMPECHIENSIS VAR. MORTONI (Conrad). 
Plate LX XVII, Figs. 1, 2. 


Venus Mortoni Conrad, 1837, Jour. Acad. Nat. Sci. Phila., vol. vii, 1st ser., p. 251. 
Venus Mortoni Conrad, 1888, Fossils of the Medial Tertiary, p. 8, pl. vy, fig. 1. 
Venus submortoni @Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 108. 

Mercenaria Mortont Holmes, 1858, Post-Pleiocene Fossils of South Carolina, p. 34, 

pl. vi, fig. 12. f 

Mercenaria submortoni Conrad, 1863, Proce. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Mercenaria submortoni Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 9. 

Venus campechiensis Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, pp. 

1315, 1317, 1518 (in part). 

Description.—“ Shell cordate, inflated, thick and ponderous, with 
prominent recurved concentric laminz, more elevated on the anterior and 
posterior margins ; ligament margin arcuate; umbones prominent; lunule 
large, cordate, defined by a deep groove; posterior extremity slightly 
emarginate; cavity of the cartilage profound; teeth large, prominent, 
grooved ; muscular impressions very large; inner margin regularly crenu- 
lated.” Conrad, 1837. 

The shape and width of the hinge area and the elevation of the beak 
and general shape of the shell are much like var. cuneata of the older de- 


posits at Jones Wharf. 
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Length, 88 mm.; height, 78 mm.; diameter, 27 mm. 
Occurrence.—St. Mary’s Formation. St. Mary’s River, Cove Point. 
Coilections.—Maryland Geological Survey, Johns Hopkins University. 


VENUS CAMPECHIENSIS VAR: CUNEATA (Conrad). 
Plate LXXXII, Fig. 3, Plate LX XXIII, Fig. 2. 
Mercenaria cuneata Conrad, 1867, Proc. Acad. Nat. Sci. Phila., vol. xix, p. 139 
(name only). 


~ 


Mercenaria cuneata Conrad, 1868, Amer. Jour. Conch., vol. iv, p. 278, pl. xx, fig. 1. 
Venus campechiensis Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, pp. 
1315, 1317, 1818 (in part). 


Description.—* Subtriangular, ventricose medially, slightly flattened 
or contracted above the umbo; outline of the disk nearly straight below 
the middle; surface with coarse concentric lines ; posterior side cuneiform, 
lower half of posterior margin nearly rectilinear, extremity subacute ; 
inner margin minutely crenulated. 

“This species may be distinguished from M. mercenaria in being less 
oblique, proportionally shorter and more acute at the posterior extremity, 
and in having a more elongated anterior cardinal tooth.” Conrad, 1868. 

This species is readily distinguished by its short, massive and broad 
hinge area, its great proportionate height, its massiveness, and its nearly 
symmetrical triangular outline. The dorsal and posterior slopes meet in 
an abrupt curve. 

Length, 112 mm.; height, 102 mm.; diameter, 37 mm. 

Occurrence.—Svt. Mary’s Formation. Cove Point, St. Mary’s River. 
CHOPTANK ForMaATION. Governor Run, 2 miles south of Governor Run, 
Flag Pond, Jones Wharf, Pawpaw Point, Peach Blossom Creek, Dover 
Bridge, Greensboro, Cordova. Catvert ForMATION (?). Charles 
county (fide Cope). 

Collections—Maryland Geological Survey, Johns Hopkins University. 


VENUS CAMPECHIENSIS VAR. CAPAX (Conrad). 
Plate LX XX, Fig. 1, Plate LA XXI, Fig. 1. 


Venus capax Conrad, 1848, Proc. Acad. Nat. Sci. Phila., vol. i, p. 324. 

Venus capax Conrad, 1845, Fossils of the Medial Tertiary, p. 68, pl. xxxviii, fig. 4. 
Mercenaria capax Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 
Mercenaria capac Meek, 1864, Miocene Check List, Smith. Mise. Coll. (188), p. 9. 
Venus campechienses Dall, 1903, loc. cit. supra. 


Description.—* Cordate, suborbicular, ventricose, with concentric 
Jamelliform prominent lines; posterior margin curved, extremity trun- 
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cated, direct, and remote from the line of the base; basal margin pro- 
foundly curved ; lunule dilated, cordate, defined by a groove, and not dis- 
tinctly impressed ; inner margin finely crenulated. 

“This shell is of a more rotund, tumid form than any of the species 
allied to V. mercenaria, and much more capacious; the lunule is shorter 
and wider.” Conrad, 1843. 

The markedly anterior position of the beak, the compact, rounded out- 
line and the prominent, square truncation of the posterior extremity serve 
to distinguish this from other forms. 

This variety is probably the ancestor of var. mortont of the St. Mary’s 
formation as it is practically indistinguishable from the young of that 
form. 

Length, 62 mm. ; height, 43 mm. ; diameter, 18 mm. 

Occurrence.—CHOPTANK ForRMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Turner, Pawpaw Point, Peach 
Blossom Creek, Cordova, Greensboro, Dover Bridge. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


Genus CHIONE Megerle von Muhlfeld. 


CHIONE LATILIRATA (Conrad). 
Plate LXRXVIT, Figs. 3, 4, 5, 6. 


Venus latilirata Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 28 

Not Venus latilirata Tuomey and Holmes, 1856. 

Venus latilirata Conrad, 1845, Fossils of the Medial Tertiary, p. 68, pl. xxxviii, 
fig. 3. 

Circumphalus latiliratus Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 

Chione (Lirophora) latilirata Meek, 1864, Miocene Check List, Smith. Misc. Coll. 
(183), p. 9. 

Chione (Lirophora) latilirata Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt. 
vi, p. 1298, pl. xlii, fig. 3. 


Description.—* Trigonal, convex depressed, ribs concentric, about 5 
or 6 in number, flattened, reflected, irregular, one of them generally very 
wide; ribs irregularly sulcated on the posterior slope; inner margin finely 
erenulated. Smaller than V. alveata, and with broader, less prominent 
ribs, which do not diminish in size on the posterior margin.” Conrad, 
1841. 

Often the reflected portion is broadly adherent or well plastered to the 
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valve, and has a comparatively small groove beneath the reflected edge; 
ribs quite irregular in size and variable in number, usually about five. 
Length, 23 mm.; height, 18 mm.; diameter, 6.5 mm. 
Occurrence—CHOPTANK Formation. Greensboro. CALVERT For- 
MATION. Fairhaven, Chesapeake Beach, 3 miles south of Chesapeake 
Beach, Plum Point, Lyon’s Creek, Reed’s, Jewell. 
Collections—Maryland Geological Survey, Johns Hopkins University. 


CHIONE PARKERIA DN. Sp. 
Plate LX XVI, Figs. 9, 10, 11. 


Description.—Shell triangular, depressed, posteriorly somewhat cunei- 
form, anteriorly rounded; beaks projecting, acute, approximate; lunule 
distinct, cordate; base posteriorly emarginate ; dorsal surface with about 
five to eight concentric ribs so perfectly flattened and closely appressed to 
the valve and each other as to become almost obsolete and be marked 
only by faint undulations and fine concentric impressed or laminated 
lines; ribs crossed from beak to base by numerous distinct, regular, radi- 
ating lines; cardinal teeth three in each valve; laterals none; muscle im- 
pressions deep; pallial sinus a slight notch; margin minutely crenulated. 
This species seems to be closely related to C. ulocyma Dall. 

Length, 29 mm.; height, 23 mm.; diameter, 8 mm. 

Occurrence-—CAtverT Formation. Parker Creek, 2 miles south of 
Parker Creek. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


CHIONE ALVEATA (Conrad). 


Plate LXXVI, Figs. 1, 2, 3. 


Venus alveata Conrad, 1831, Jour. Acad. Nat. Sci. Phila., vol. vi, Ist ser., p. 264, 
pl. xi, figs. 14, 15. 

Venus alveata Conrad, 1838, Fossils of the Medial Tertiary, p. 9, pl. v, fig. 2. 

Circumphalus alveatus Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 

Chione (Lirophora) alveatus Meek, 1864, Miocene Check List, Smith. Misc. Coll. 
(188), p. 9. 

Chione (Lirophora) alveata Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1298. 


Description. Shell subtriangular, thick, with about six, much ele- 
vated, very thick and profoundly reflected concentric ribs, remote, and 
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becoming smaller towards the posterior end; margin crenulated.” Con- 
rad, 1831. 

Ribs well spaced, almost uniformly thin, but not uniformly recurved ; 
deeply grooved beneath the recurved portion ; beak profoundly curved an- 
teriorly ; muscle impressions small, subequal; pallial sinus a mere notch; 
marginal crenulation minute. 

Length, 29 mm. ; height, 26 mm.; diameter, 10 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


Subfamily MERETRICIN 2. 
Genus MACROCALLISTA Meek. 


MACROCALLISTA MARYLANDICA (Conrad). 
Plate UX XaV, Higs. 1,2. 


Cytherea Marylandica Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 343. 

Cytherea Marylandica Conrad, 1838, Fossils of the Medial Tertiary, p. 15, pl. ix, 
fio cel. 

Dione Marylandica Conrad, 1863, Proc. Acad. Nat. Sci. Phila vOloexdvespesorio: 

Dione marylandica Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 9. 

Dione Marylandica Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 74, pl. xiii, 
sie DL 

Macrocallista albaria Dall, 1903, Trans. Wagner Free Inst. Sci., vol. ili, pt. vi, p. 
1258 (in part ?). 

Macrocallista (Chionella) marylandica Dall, 1903, Trans. Wagner Free Inst. Sci., vol. 
lii, pt. vi, p. 1255. 


Deseription.—“ Shell obtusely ovate, smooth, thick; umbo obtusely 
rounded posteriorly; lunule ovate-acute and slightly impressed; hinge 
with the anterior tooth very robust.” Conrad, 1833. 

Shell thick, ponderous, moderately inflated; surface polished, crossed 
by faint concentric undulations ; anterior extremity gently rounded, pos- 
terior extremity acutely rounded ; hinge area ponderous; anterior muscle 
impression profound ; pallial margin distinct; pallial sinus not profound. 

The young of this species is much thinner, flatter and longer in propor- 
tion to the height than the adult forms, having in fact the shape of 
M. albaria, and in Maryland at least has often been called M. albaria. 
Whether M. albaria from Virginia be really merely the young of M. mary- 
landica or not I have no means of telling. I know of no authentic speci- 
mens of M. albaria from Maryland. 
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Length, 112 mm.; height, 90 mm.; diameter, 34 mm. 

Occurrence.—St. Mary’s ForMATION (?). Cove Point (?). CHop- 
TANK ForMATION. Governor Run, 2 miles south of Governor Run, Flag 
Pond, Jones Wharf, Turner, Cuckold Creek, St. Leonard Creek, Dover 
Bridge, Peach Blossom Creek, Greensboro. CALVERT FoRMATION. 
Chesapeake Beach, 3 miles south of Chesapeake Beach, Plum Point, 
Chureh Hill. 


Collections—Maryland Geological Survey, Johns Hopkins University. 


Genus CALLOCARDIA A. Adams. 
Subgenus AGRIOPOMA Dall. 


CALLOCARDIA (AGRIOPOMA) SUBNASUTA (Conrad). 
Plate LX XV, Figs. 1, 2, 3. 


Cytherea subnasuta Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 28. 
Cytherea subnasuta Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. Vallee tae Sel. 
p. 185. 

Cytherea subnasuta Conrad, 1845, Fossils of the Medial Tertiary, p. 72, pl. xli, fig. 3. 

Venus subnasuta @Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 108, No. 2024. 

Venus subnasuta Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 

Da8O ple xis aoe. 

Dione subnasuta Conrad, 1863, Proc. Acad. Nat. Sci. Phila, vol. xiv, p. 575. 

Dione subnasuta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 10. 

Callocardia (Agriopoma) subnasuta Dall, 1908, Trans. Wagner Free Inst. Sci., vol. ili, 

pt. vi, p. 1264. 

Description.—* Trigonal, thin, ventricose; anterior side narrowed, 
slightly produced and subangulated at the extremity; surface with rather 
prominent concentric wrinkles; posterior margin obliquely arched ; beaks 
distant from anterior extremity, and not nearly central; length 1 inch. 
Allied to C. Sayana, but is proportionally longer, less ventricose, nar- 
rowed, and more produced anteriorly.” Conrad, 1841. 

See also remarks under C. sayana for additional distinctions between 
the two species. 

Length, 30 mm. ; height, 24 mm.; diameter, 8.5 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. CHopranx Formation. Jones Wharf, Dover Bridge, 
Catvert Formation. 3 miles south of Chesapeake Beach, Plum Point. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 
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CALLOCARDIA (AGRIOPOMA) PRUNENSIS 0. Sp. 
Plate LXXV, Figs. 4, 5, 6. 


Description.—Shell small, oval, convex or vaulted; beak elevated, pro- 
jecting; anterior side nearly straight; anterior end regularly rounded ; 
posterior side gently convex; posterior end somewhat more acutely 
rounded than the anterior end; base regularly arched ; teeth normal ; car- 
dinal area rather broad; ligament impressions and pallial sinus distinct ; 
exterior polished, with a few shallow, concentric growth striz here and 
there. 

It differs from C. elevata H. C. Lea in its shape, in being polished and 
in lacking the gentle, irregular undulations or slight ridges characteristic 
of the elevata. 

Occurrence.— Catvert Formation. Plum Point. 

Collection —Maryland Geological Survey. 


CALLocARDIA (AGRIOPOMA) SAYANA (Conrad). 


Plate LX XIII, Figs. 13a, 14. 


Cytherea convera Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 149, 
pl. xii, fig. 3; not of Brogniart, 1811. 

Cytherea Sayana Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 345. 

Cytherea Sayana Conrad, 1838, Fossils of the Medial Tertiary, p. 13, pl. vii, fig. 3. 

Cytherea conveca Gould, 1841, Invert. Mass., p. 84, fig. 49. 

Venus Sayana @’Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 108, No. 2011. 

Venus Sayana Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, p. 83, 
pl. xxi, fig. 9. 

Cytherea Sayana Emmons, 1858, Rept. N. Car. Geol. Survey, p. 294, fig. 221. 

Dione Sayana Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 

Dione Sayana Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 10. 

Cytherea convera Gould (Binney’s), 1870, Invert. Mass., p. 181, fig. 444. 

Dione Sayana Whitfield, 1894, Mon. xxiv, U. S. Geol. Survey, p. 75, pl. xii, fig. 1. 

Callocardia (Agriopoma) sayana Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1261, pl. lvi, fig. 16. 


Description Shell subcordate; elevated convex, concentrically 
wrinkled, inequilateral; posterior tooth and fosset not striated; edge not 
crenated; umbo rather prominent; ]unule dilated, cordate, marked by a 
simple line.” Say, 1824. 

As compared with C. subnasuta, the only species with which it is apt to 
be confused, the sayana, has a thicker shell, is more highly convex, has a 
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nore projecting and more acute beak, is somewhat more acutely tri- 
angular in outline and within has a much more massive cardinal area 
and larger teeth. 

Length, 40 mm.; height, 34 mm.; diameter, 12 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River. 
CHopraNnk Formation. Jones Wharf, Peach Blossom Creek. 

Collection—Maryland Geological Survey. 


Genus CYTHEREA Bolton. 


Subgenus ANTIGONA Schumacher. 
CYTHEREA (ANTIGONA) STAMINEA Conrad. 
Plate LXXVI, Figs. 6, 7, 8. 


Cytherea staminea Conrad, 1838, Fossils of the Medial Tertiary, p. 46 (name only). 
Cytherea staminea Conrad, 1889, Fossils of the Medial Tertiary, cover of No. 1, p. 3, 
Diy xx, foe: 

Dione staminea Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 

Dione staminea Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 10. 

Artena staminea Conrad, 1871, Amer. Jour. Conch., vol. vi, p. 76. 

Venus (Artena) staminea Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 72, pl. 

xiii, figs. 3-10. 
Cytherea (Artena) staminea Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1279. 

Description.—< Shell subtriangular, thick, with about ten very promi- 
nent acute slightly reflected concentric ribs, with an intermediate carina, 
and crowded minute lamellar strie; anterior tooth very small; margin 
crenulated. Length 1 inch.” Conrad, 1839. 

Form compact, rounded, triangular; valves convex; beak not promi- 
nent; ribs perpendicular to the surface and at times as many as sixteen; 
posterior edge of dorsal slope often marked by a slight ridge causing a 
slight posterior basal emargination; cardinal teeth three in each valve; 
anterior lateral tooth in left valve very small and rounded and fitting into 
a correspondingly small socket in right valve; muscular impressions sub- 
equal; pallial sinus a mere notch. 

Length, 27 mm.; height, 22 mm.; diameter, 8.5 mm. 

Occurrence.—CALVERT FoRMATION. Chesapeake Beach, 3 miles south 
of Chesapeake Beach, Plum Point, Lyon’s Creek, Reed’s, Church Hill. 

Collection.—Maryland Geological Survey. 
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Subfamily DOSINIINZE. 
Genus DOSINIA Scopoli. 
DosINIA ACETABULUM Conrad. 


Plate LXXXIII, Fig. 1, Plate LXXXIV, Fig. 1. 


Artemis acetabulum Conrad, 1832, Fossil Shells of the Tertiary, p. 20, pl. vi, fig. 1. 

Artemis acetabulum Conrad, 1838, Fossils of the Medial Tertiary, p. 29, pl. xvi, 

ie, Me 

Dosinia acetabulum Conrad, 1868, Proc. Acad. Nat. Sci. Phila, vol. xiv, p. 575. 

Dosinia acetabulum Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 10. 

Dosinia acetabulum Whitfield, 1894, Mon. xxiy, U. 8. Geol. Survey, p. 73, pl. xiii, 

fig. 2. 
Dosinia (Dosinidia) acetabulum Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1230. 

Description.—* Lentiform, with numerous concentric striz, which are 
rather sharp and elevated on the anterior and posterior sides; cardinal 
fosset large, oblong, profound ; with age, almost obliterating the posterior 
tooth; right valve with three teeth, the posterior one long and sulcated 
longitudinally ; two anterior teeth approximate; left valve with four teeth, 
three of them distant; the anterior tooth somewhat pyramidal and enter- 
ing a groove formed by two slight elevations in the opposite valve.” Con- 
rad, 1832. 

Length, 76 mm.; height, 77 mm.; diameter, 22 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. CHopranx Formation. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Turner, Pawpaw Point, St. 
Leonard Creek, Sand Hill, Cordova, Greensboro, Trappe Landing, Peach 
Blossom Creek, Dover Bridge. Catvert Formation. 3 miles south of 
Chesapeake Beach, Plum Point, White’s Landing, Lyon’s Creek, Reed’s. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


Genus CLEMENTIA Gray. 
CLEMENTIA INOCERIFORMIS (Wagner). 
Plate LXXXII, Figs. 1, 2. 


Venus inoceriformis Wagner, 1839, Jour. Acad. Nat. Sci. Phila., vol. viii, 1st ser., 
p: SL pl. i, fis. Is 

Venus inoceriformis Conrad, 1845, Fossils of the Medial Tertiary, p. 70, pl. xl, fig. 1. 

Clementia inoceriformis Conrad, 1865, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 575. 

Clementia inoceriformis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), 
p. 10. 
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Description.—* Shell oblique, suborbicular, thin and fragile, ventri- 
cose; disks with unequal, concentric undulations, forming prominent an- 
culated carine ; concentric striz numerous, prominent; beaks prominent ; 
no distinct lunule; cardinal teeth lamellar.” Wagner, 1839. 

Posterior hinge area marked by an angular ridge, posteriorly cuneiform 
and overlapping a deep, narrow groove and a shallow furrow running 
backward from the beak; concentric undulations prominent in interior of 
young thin shells; but obsolescent or obsolete in older thickened shells; 
pallial sinus large, profound and acutely terminated. 

Length, 61 mm.; height, 64 mm.; diameter, 19 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River 
(fide Wagner). CHoptank Formation. Governor Run, Sand Hill. 
CaLverT Formation. Hollin Cliff, Wye Mills, Plum Point (Dall). 

Collections—Maryland Geological Survey, Cornell University. 


Superfamily ISOCARDIACEA. 


Family ISOCARDIIDA. 
Genus ISOCARDIA Lamarck. 
IsocARDIA MARKOEI Conrad. 
Plate LXXXIV, Figs. 2, 3. 


Isocardia Markoéi Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 193, pl. ii, fig. 1 (right 

hand figures only and diagnosis in part). 

Isocardia Markoei Conrad, 1845, Fossils of the Medial Tertiary, p. 70, pl. xl, fig. 2 

(right hand figures only and diagnosis in part). 

Bucardia Markoei Conrad, 18638, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 576. 

Glossus Markoei Meek, 1864, Miocene Check List, Smith. Mise. Coll. (185), p. 8. 

Isocardia Markoei Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1067. 

Description.—*‘ Suborbicular ; length and height nearly equal; inflated ; 
umbo very prominent, and the beaks profoundly incurved ; posterior mar- 
gin direct, arched above, nearly straight below, and obtusely angulated at 
its junction with the base; base regularly, not profoundly arched; pos- 
terior slope shghtly sinuous.” Conrad, 1842. 

Conrad has figured in each case cited above two forms that on compari- 
son of a number of specimens show constant differences, and his descrip- 
tion applies partly to one and partly to the other. It becomes necessary, 
therefore, to restrict his name, and as the remarkable elevation and pro- 
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found incurvature of the beaks seem to have been perhaps the most promi- 
nent characteristics in his mind—just as they produce the more striking 
of the two forms—the name J. markoéi will here be used to designate the 
species with highly elevated, narrow, prolonged, profoundly incurved 
beaks, a feature well represented in the right hand drawing of each of his 
figures. It is about as high as long; posterior margin quite or almost 
entirely arched; dorsal slope crossed by two or three broad, deep, concen- 
tric undulations marking resting stages during growth. 

Length, 48 mm.; height, 46 mm. ; diameter, 27 mm. 

Occurrence.—CALvERT Formation. Plum Point (rare). 

Collection.—Marylend Geological Survey. 


ISOCARDIA MAZLEA Ni. sp. 
Plate LXXXIV, Figs. 4, 5. 

Isocardia Markoéi Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 193, pl. ii, fig. 1 (left 

hand drawing only and diagnosis in part). 

Tsocardia Markoei Conrad, 1845, Fossils of the Medial Tertiary, p. 70, pl. xl, fig. 2 

(left hand drawing only and diagnosis in part). 

Description.—Shell rounded, inflated; length greater than height; 
umbo elevated, broad, short, only moderately incurved, not strongly pro- 
jecting ; dorsal slope crossed by several shallow and at times indistinct con- 
centric undulations; posterior margin curved above, straight below and 
meeting the base at an obtuse angle to which there extends a flattened 
ridge which is bordered on the posterior slope by a broad, gently depressed 
or grooved area. See also remarks under J. markoév. 

Length, 52 mm.; height, 46 mm.; diameter, 27 mm. 

Occurrence.—CALverT Formation. Plum Point (rare). 

Collection.—Maryland Geological Survey. 


ISOCARDIA FRATERNA Say. 

Plate LXXXV, Figs. 3, 4. 
Tsocardia fraterna Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 148, 

pl. xi, fig. 1 a and b. 

Tsocardia rustica Conrad, 1838, Fossils of the Medial Tertiary, p. 20, pl. xi, fig. 1. 
Tsocardia Conradi @Orbigny, 1852, Prod. Pal. Strat., vol. ili, p. 121. 
Glossus rusticus Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 29. 
Bucardia fraterna Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 576. 
Glossus fraterna Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 8. 
Isocardia fraterna Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1066. 
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Descriptwon.—* Cordate-globose, slightly oblique, with rather large 
concentric wrinkles, and lines of growth; an elevated undulation on the 
anterior submargin, marking the greatest length of the shell ; wmbones not 
very prominent, apex rather suddenly incurved, acute; impressed space 
behind the beaks, dilated and rather profound; anterior tooth striated 
externally, and placed on the middle of the anterior margin.” Say, 1824. 

Say had the anterior and posterior ends transposed so that for each 
reference to direction in the above description the opposite direction is to 
be understood. From the drawing and description, Say’s large specimen 
was very probably a Virginia form. Specimens from Maryland are 
smaller and less rounded and have a more pronounced ridge and a basal 
angle where the dorsal and posterior slopes and margins meet. 'These dif- 
ferences seem constant but are not deemed of sufficient importance to jus- 
tify separating the Maryland forms from those from Virginia. 

Length, 73 mm. ; height, 59 mm.; diameter, 29 mm. 

Occurrence.—St. Mary’s Formation. Cove Point (?), St. Mary’s 
River. CHOopTANK ForMATION. Governor Run, 2 miles south of Gov- 
ernor Run, Flag Pond, Jones Wharf, Pawpaw Point. Catvert ForMa- 
TION. Plum Point. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


ISOCARDIA IGNOLEA N. sp. 
Plate LXXXV, Figs. 1, 2. 


Description.—Shell oval, moderately elevated anteriorly, gently de- 
pressed posteriorly ; beak depressed, moderately incurved ; surface of shell 
with numerous gentle, somewhat irregular, close-set, concentric undula- 
tions most prominent on the marginal two-thirds of the surface ; meeting 
of posterior and umbonal slopes marked by a ridge, of posterior and basal 
margins by an angle; posterior margin bluntly rounded ; a cardinal and a 
posterior lateral tooth in left valve, two cardinals in right valve; ligament 
area curved, ridged, and grooved; interior smooth; muscle impressions 
and pallial margin distinct. 

It is unfortunate that the locality from which this species comes is in 
some doubt. The only specimens—the two valves of the same indi- 
vidual—were found in a case of University material from Cove Point, but 
the color of the weathering, state of preservation, and incrusting material 
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seem more characteristic of Plum Point than of Cove Point, so that while 
I am inclined to believe them to be from the latter place, the matter must 
be left undecided until further search shall perhaps reveal other specimens 
at one locality or the other. 

Length, 67 mm.; height, 47 mm.; diameter, 26 mm. 

Occurrence.—St. Mary’s ForMation. Cove Point (see above). 

Collection —Johns Hopkins University. 


Superfamily CARDIACEA. 


Family CARDIID/A. 
Genus CARDIUM Linne. 
Subgenus CERASTODERMA Morch. 


CARDIUM (CERASTODERMA) 1.AQUEATUM Conrad. 


Plate LXXXVI, Fig. 1. 


Cardium laqueatum Conrad, 1831, Jour. Acad. Nat. Sci. Phila., vol. vi, Ist ser., 
p. 258. 

Cardium laqueatum Conrad, 1838, Fossils of the Medial Tertiary, p. 31, pl. xvii, 
fig. 1. ; 7 

Cardium ingens Wagner, 1839, Dall, 1898, Trans. Wagner Free Inst. Sci., vol. v, 
p. 10, pl. iii, fig. 2. 

Cardium (Cerastoderma) laqueatum Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. 
Xiv, p. 576. 

Cardium (Cerastoderma) laqueatum Meek, 1864, Miocene Check List, Smith. Misc, 
Coll. (183), p. 9. 


Cardium (Cerastoderma) laqueatum Dall, 1900, Trans. Wagner Free Inst. Sci., vol. ili, 
pt. v, p. 1092. 

Description.—* Shell cordate, ventricose, thin, with about 33 subtri- 
angular, transversely wrinkled ribs; umbones prominent; lunule not pro- 
foundly impressed and somewhat lanceolate; cardinal tooth subulate.” 
Conrad, 1831. 

The ribs vary in number from thirty-three to thirty-six. The number 
given in description published in 1838 (forty-three) is doubtless an error 
in copying. Cardinal tooth prominent, lateral teeth distinct; anterior 
and posterior muscle impressions and pallial line distinct ; margin strongly 
dentate in harmony with the ribbing; shell almost always broken and so 
perfect specimens are rare. 

Length, 116 mm.; height, 97 mm. ; diameter, 38 mm. 
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Occurrence.—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. CHoprank Formation. Governor Run, 2. miles 
south of Governor Run, Flag Pond, Jones Wharf, Turner, Pawpaw Point, 
Cuckold Creek, St. Leonard Creek, Dover Bridge, Greensboro, Sand Hill. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


CarpDIUM (CERASTODERMA) LEPTOPLEURUM Conrad. 
Plate LXXXVI, Fig. 2. 


Cardium leptoplewra Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 29. 
Cardium leptopleura Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, Ist ser., 


p. 184. 

Cardium leptopleura Conrad, 1845, Fossils of the Medial Tertiary, p. 66, pl. xxxvii, 
fig. 5. 

Cardium (Cerastoderma) leptopleura Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. 
Xiv, p. 576. 


Cardium (Cerastoderma) leptopleura Meek, 1864, Miocene Check List, Smith. Misc. 
Coll. (183), p. 9. 

Cardium (Cerastoderma) leptopleura Dall, 1900, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. v, 1095. 


Description.—< Subtrigonal, ventricose; ribs about 31, prominent, dis- 
tant, angular, carinated; umbo prominent, oblique; lateral teeth very 
prominent; inner margin widely and deeply crenate.” Conrad, 1841. 

Ribs vary in number from twenty-eight to thirty-one; in transverse 
section, profile of each rib rounded and as broad across the base as tall, 
becoming in older specimens even broader and more flatly rounded or 
even flat; distance from beak to base rather short as compared with length 
of shell; hinge line proportionally long. 

Length, 48 mm.; height, 47 mm. ; diameter, 17 mm. 

Occurrence.—CALVERT ForMATION. Plum Point, near Jewell (rare). 

Collections—Maryland Geological Survey, U. 8. National Museum. 


CarDIuM (CERASTODERMA) CRATICULOIDE Conrad. 
Plate LXXXVI, Fig. 3. 

Cardium craticuloides Conrad, 1845, Fossils of the Medial Tertiary, p. 66, pl. xxxvii, 
fig. 3. 

Cardium (Cerastoderma) eraticuloides Conrad, 1868, Proc. Acad. Nat. Sci. Phila., 
vol. xiv, p. 576. 

Cardium (Cerastoderma) craticuloides Meek, 1864, Miocene Check List, Smith. Misc. 
Coll. (188), p. 8. 

Cardium (Cerastoderma) craticuloides Whitfield, 1894, Mon. xxiv, U.S. Geol. Survey, 
p. 66, pl. x, figs. 16-19. 
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Description.—*‘ Suborbicular, ventricose; ribs about 29, very much 
compressed, profoundly elevated, the summits reflected on both sides, 
consequently the ribs are as wide on the back as at base; summit of the 
umbo very prominent. 

“Remarkable for the compressed form and great elevation of the ribs 
which are most remote on the anterior side; ribs not very regular, but 
somewhat sinuous.” Conrad, 1845. 

Ribs sometimes as many as thirty-two, in transverse section angular, 
very narrow, highly elevated, and wider on top than just beneath; dis- 
tance from beak to base proportionally greater as compared with length 
than in C. leptopleurum ; hinge line proportionally short ; shell thin, easily 
broken; beaks approximate. 

Length, 52 mm.; height, 62 mm.; diameter, 18 mm. 

Occurrence.—CAtverT Formation. 3 miles south of Chesapeake 
Beach, Plum Point (rare). 


Collection.—Maryland Geological Survey. 


CARDIUM (CERASTODERMA) CALVERTENSIUM DN. sp. 
Plate LXXXVI, Fig. 4. 


Description.—Shell elevated, rounded; beak prominent; ribs seventeen 
to twenty-two, rounded, rather distant, the interspaces as broad as, or 
broader than, the ribs; on anterior and posterior dorsal submargin ribs 
small to almost obsolete; entire interior of shell strongly grooved in har- 
mony with the ribbing; cardinal and lateral teeth small, not prominent. 

It may be readily distinguished from other species by its much fewer 
ribs, rounded form, strong internal grooving and small teeth. It is 
abundant as casts in the basal clays, but is very rare in the later deposits 
of the Miocene. 

Length of shell broken along growth line, 37 mm.; height, 38 mm. ; 
diameter, 14 mm. 

Occurrence. —CALVERT Formation. Fairhaven, Plum Point, Gov- 
ernor Run (at base of cliff), White’s Landing. 


Collection Maryland Geological Survey. 
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CARDIUM (CERASTODERMA) PATUXENTIUM 0. sp. 


Plate LXXXVI, Fig. 5. 


Description—Shell large, moderately thick, elevated; beak elevated, 
prominent; ribs fine, rounded to flattened, close set and separated by a 
narrow groove, normally fifty-two or somewhat more—one specimen with 
but forty-five; cardinal tooth strong, elevated ;’lateral teeth prominent ; 
interior smooth ; interior margin not known. 

This species may be easily distinguished by its large number of ribs. 

Approximate measurements are: length, 55 mm.; height, 50 mm.; 
diameter, 20 mm. 

Occurrence.—CALVERT ForMATION. Truman’s Wharf, White’s Land- 
ing (as well-preserved casts of the exterior in the siliceous beds), New 
Town, Wye Mills. 


Collection.—Maryland Geological Survey. 


Subgenus FRAGUM Botten. 
Carpium (FracumM) MepiIum Linné. 


Plate LXXXVI, Figs. 6a, 6b. 


Cardium medium Linné, 1758, Syst. Nat., ed. x, p. 678. 
Cardium medium Linné, 1768, Syst. Nat., ed. xii, p. 1122. 
Hemicardium columba Heilprin, 1887, Trans. Wagner Free Inst. Sci., vol. i, p. 93, 


pl. xi, fig. 26. 
Cardium (Fragum) medium Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1101, 

Description—* C. testa subcordata subangulata; valvulis angulatis 
suleatis levibus.” Linné, 1758. 

This species is distinguished by the amount of impression of the pos- 
terior area and the elevation of the upper part of the posterior margin 
projecting from the central part of the depression of the closed valve. 
The amount of depression varies very much and the range of variation 
is so complete that this characteristic is difficult to rely upon. 

The Pliocene form of this species was described by Professor Heilprin 
as Hemicardium columba. He had only two specimens and they happen 
to be end members of the gradation series. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collection.—U. 8. National Museum. 
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Subgenus LAZVICARDIUM Swainson. 


CarDIuM (L2VICARDIUM) MORTONI Conrad. 


Plate LXXXVI, Figs. Ya, 7b. 


Cardium Mortoni Conrad, 1831, Jour. Acad. Nat. Sci. Phila., vol. vi, 1st ser., p. 259, 
Dex HR. DOs) te 

Cardium Mortoni Gould, 1841, Invert. Mass., p. 91. 

Liocardium Mortoni Stimpson, 1860, Check List E. Coast Shells, p. 2. 

Levicardium Mortoni Perkins, 1869, Proc. Bost. Soc. Nat. Hist., vol. xiii, p. 150. 

Liocardium Mortoni Dall, 1889, Bull. xxxvii, U. 8. Nat. Mus., p. 54, pl. lviii, fig. 8. 

Cardium (Levicardium) Mortoni Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, 

JOits We 105 Jlalalal 

Description.—< Shell subovate, oblique, slightly ventricose, thin, desti- 
tute of ribs or radiating strie ; white, covered with a paie brown epidermis 
darker towards the base and wrinkled at the ends; within striated, and 
of a yellow colour; margin entire or obsoletely serrated, whitish, with 
generally an oblong black or dark purple spot on the posterior side. 

“ This shell has not the polish nor distinctly serrated margin of C. ser- 
ratum to which it is nearly allied; the striz are occasionally obsolete or 
only slightly serrate; the margins towards the anterior end, and the 
young shells are marked with angular fulvous spots, similar to the young 
of C. levigatum and several other shells.” Conrad, 1831. 

Occurrence—CHOPTANK Formation. Jones Wharf (fide Dall). 

Collection.—U. S. National Museum. 


Superfamily LEPTONACEA: 
Family GALEOMMATIDA. 


Genus SOLECARDIA Conrad. 
Subgenus SPANIORINUS Dall. 


SOLECARDIA (SPANIORINUS) COSSMANNI Dall. 
Plate LXXXVII, Figs. 1, la, 2, 3, 4. 


Solecardia (Spaniorinus) Cossmanni Dall, 1900, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. v, p. 1125, pl. xlv, figs. 27, 27a. 
Description.—‘ Shell thin, nearly equilateral, rounded at both ends, 
the posterior end blunter, shorter, and higher than the anterior; surface 
with rather irregular obvious incremental lines, smoother near the 
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beaks; base nearly straight, posterior dorsal slope arcuate, descending; 
anterior arcuate, beaks low, inconspicuous; right valve with the tooth 
narrow, slender, in a transverse vertical plane, the anterior dorsal 
margin expanded slightly just in front of it, the scar of the resilium 
strong, narrow, oblique; left valve with the tooth flattened in a hori- 
zontal plane, the anterior part longer; interior with faint, obsolete 
radiations; adductor scars rather large, ovate; margins entire.” Dall, 
1900. 

Length, 8 mm.; height, 5 mm. 

Occurrence.—St. Mary’s Formation. Cove Point. CHoprann For- 
MATION. 2 miles south of Governor Run. Catvert Formation. Plum 
Point. 


Collection.—Maryland Geological Survey. 


Family SPORTELLIDA. 
Genus SPORTELLA Deshayes. 


SPORTELLA WHITFIELDI Dall. 
Plate LXXXVII, Figs. 5a, 5b. 


Syndosmya ? nuculoides Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 81, pl. xv, 
figs. 7-9; not of Conrad. 
Sportella Whitfieldi Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1128. 


Description. * The shell is rather elongate-ovate, and moderately 
convex, and extremely thin and delicate in texture. The beak is small, 
situated rather within the anterior third of the length, behind which 
the shell is narrowed, the posterior end being more narrowly rounded 
than the anterior; basal and cardinal margins subparallel; surface with 
very fine concentric lines only, and with a very faintly defined, oblique, 
mesial sulcus. Internally there is a single, moderately strong, direct 
tooth beneath the beak, with a deep, wide pit in front, in the right valve, 
and a slight projecting lamellar tooth near its extremity. No appear- 
ance of a posterior lateral tooth can be seen. Muscular imprints very 
faint, and a pallial sinus shallow and obscure. It is not an Abra, as 
there are no lateral teeth.” Whitfield, 1894. 

Length, 7.9 mm.; height, 5 mm. 

Occurrence.—CALVERT Formation. Plum Point. 

Collection —Maryland Geological Survey. 
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SPORTELLA PELEX Dall. 
Plate LXXXVII, Fig. 6. 


Sportella pelex Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1131, 
pl. xliv, fig. 10. 

Description. —* Shell small, solid, compressed, inequilateral, the pos- 
terior side quite short and blunt; beaks low, surface sculptured with fine, 
regular incremental lines, of which a few at wide intervals are more 
conspicuous; basal margin nearly istraight, anterior end produced, 
rounded, posterior bluntly rounded; left valve with a strong hinge, the 
anterior lamella obsolete, but the one behind it prominent and strong, 
socket of the resilium deep, the hinge plate above it obscurely thickened, 
a narrow but distinct groove for the external ligament; interior polished, 
the adductor scars rather high up, the disk faintly radially striated, the 
margin entire. 

“This species has a good deal the shape of a small MWesodesma and 
is nearest to S. yorkensis, compared with which it is higher and more 
inequilateral and with a more oblique anterior dorsal slope.” Dall, 1900. 

Length, 7.3 mm.; height, 5.5 mm. ; diameter, 2 mm. (Dall). 

Occurrence.—Sv. Mary’s Formation. St Mazy’s River. 

Collection.—Maryland Geological Survey. 


SPORTELLA PETROPOLITANA Dall. 
Plate LXXXVII, Fig. 7. 


Sportella petropolitana Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 11380, pl. xlv, fig. 10. 


Description Shell small, oblong, subequilateral, moderately con- 
vex, the dorsal slopes evenly arched, the base nearly straight, and the 
ends rounded; beaks low and inconspicuous; outer surface nearly smooth 
or sculptured with incremental lines; hinge with the cardinal tooth 
single, smooth and conical, the pit small, triangular, and the ligamentary 
ridge obscure. Lon. 5.75, alt. 3.75, diam. 2 mm.” Dall, 1900. 

Occurrence.—CaALvERT ForRMATION. Plum Point. 

Collection.—U. 8S. National Museum. 
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SPORTELLA RECESSA N. sp. 
Plate LXXXVII, Figs. 8, 9, 10. 

Description.—Shell blunted-ovate, not greatly inflated; inequilateral, 
anterior part the longer; beak shghtly projecting; anterior dorsal margin 
nearly straight, posterior one curved; posterior end more blunted than 
anterior one; basal margin gently curved; pallial line faint; adductor 
scars very faint, anterior one elongated, posterior one more rounded; 
external surface with fine, irregular, concentric, incremental lines. 

Length, 4.6 mm.; height, 3.7 mm.; diameter, 1.1 mm. 

Occurrence—St. Mary’s Formation. Cove Point. CALverT For- 
MATION. Reed’s. 

Collection—Maryland Geological Survey. 


SPORTELLA PATUXENTIA DN. sp. 
Plate LXXXVII, Fig..11. 

Description—Shell triangular, depressed, thick, inequilateral; an- 
terior side the longer; anterior side declining, slightly curved; anterior 
end acutely rounded; posterior side very short; posterior end bluntly 
rounded; teeth strong; muscle impressions distinct; anterior one elon- 
gated and narrow, posterior one rounded; pallial line distinct, ragged, 
somewhat irregular; exterior surface with irregular concentric lines or 
grooves. 

Length, 8 mm.; height, 6 mm.; diameter, 1.75 mm. 

Occurrence.—St. Mary’s FormMATIoN. Cove Point. 


Collection—Maryland Geological Survey. 


Genus HINDSIELLA Stoliczka. 


HINDSIELLA ACUTA Dall. 
Plate LXXXVII, Figs. 12a, 12b, 13. 


Hindsiella acuta Dall, 1900, Trans. Wagner Free Inst. Sci., vol. ili, pt. v, p. 1138, 
pl. xlv, fig. 9. 

Description.—*‘ Shell small, cuneate, inflated, subequilateral, the 

posterior side broader and rounded, the anterior narrower, more pointed 


and decurved; anterior dorsal margin declining, posterior arcuate; 
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middle of the base conspicuously insinuate; surface sculptured with 
crowded, rather prominent incremental lines, feebler towards the an- 
terior end, which shows some faint radial markings; hinge-plate narrow, 
left valve with a prominent subumbonal tooth and a feeble lamella a 
little in front of it, a strong resiliary scar, and a minute, obsolete, very 
distant posterior lamella; right valve with an arcuate, short, umbonal 
lamina, a deep pit for the opposite cardinal above it, and a short, dis- 
tant, sharp groove corresponding to the posterior lamella of the opposite 
valve; interior of the valves polished, faintly radially striate, the ad- 
ductor scars rather low down. 

“This species is especially characterized by its relatively acute an- 
terior end, which, in all the individual variations noted, is still pre- 
served.” Dall, 1900. 

Length, 6 mm.; height, 4 mm.; diameter, 3 mm (Dall). 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 


Collection.—Maryland Geological Survey. 


Family LEPTONID/E. 
Genus ERYCINA Lamarck. 
ERYCINA CALVERTENSIS 0. sp. 
Plate LXXXVII, Fig. 16 
Description.—Shell nearly ovate, base well arched and meeting pos- 
terior margin in a curve above the line of the base; anterior side slightly 
produced, beak rather prominent; anterior and posterior dorsal margins 
declining from the beak at an obtuse angle; teeth prominent; interior 
with muscle impressions and pallial line distinct; exterior smooth; shell 
depressed, thin. 
Length, 4 mm.; height, 3 mm.; diameter. 0.8 mm. 
Occurrence.—CALVERT Formation. Plum Point. 
Collection.—U. 8. National Museum. 


ERYCINA PRUNA 2. sp. 
Plate LXXXVII, Fig. 17. 


Description.—Shell small, short, ovate, depressed; beak slightly pro- 
jecting; inequilateral, anterior end the longer; anterior and posterior 
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sides and ends forming with the base regular curves; anterior end more 
acutely rounded and narrower than posterior one; lateral lamelle short, 
strong and standing out from the hinge area well into the interior of 
the shell; lateral grooves short and deep; hgament impressions high up 
and elongated, the posterior being the larger and broader; pallial line 
indistinct; outer surface with light, uneven concentric lines and here 
and there a deeper, stronger groove marking, perhaps, a resting stage. 
Length, 4.5 mm.; height, 3.8 mm.; diameter, 0.9 mm. 
Occurrence.—CaLVERT FormMaAtTIoN. Plum Point. 
Collection.—Maryland Geological Survey. 


ERYOINA MARYLANDICA ND. sp. 
Plate LXXXVIII, Figs. 1, 2, 3. 


Description.—Shell small, ovate, depressed, beak very low; anterior 
and posterior sides straight near the beak and meeting in an angle there; 
anterior end regularly rounded; posterior end blunted; base regularly 
arched; lateral lamella distinct, rather long; posterior adductor scar 
rounded and not so high up as the narrower, elongated anterior one; 
pallial line well away from the margin; outer surface with irregular, con- 
centric grooves or undulations here and there stronger than elsewhere. 

Length, 3.9 mm.; height, 3.1 mm.; diameter, 0.9 mm. 

Occurrence.—CALVERT FoRMATION. 3 miles south of Chesapeake 
Beach, Plum Point. 


Collection.—Maryland Geological Survey. 


ERYCINA RICKARDIA N. sp. 
Plate LXXXVIII, Figs. 4a, 4b. 


Description.—Shell ovate-quadrate, thick, depressed; beak low but 
projecting slightly; very inequilateral, the anterior side being much the 
longer; anterior side concave near the beak; anterior end bluntly 
rounded, its curve being continuous with the base; posterior side and 
end a regular curve meeting the base at an angle and on a line with 
the base lateral lamine and grooves quite prominent; adductor scars 
distinct, the anterior one the higher up; pallial line rather broad and 
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remote from the basal margin; outer surface ornamented with fine, 
regular, close set concentric grooves, the narrow ridges between being 
rounded. 

Length, 6.25 mm.; height, 5.1 mm.; diameter, 1 mm. 

Occurrence.—CALVERT ForMATION. Plum Point. 

Collection. Cornell University. 


ERYCINA SPECIOSA N. sp. 
Plate LXXXVIII, Fig. 5. 


Description—Shell almost elliptically rounded, save for the slight 
projection of the beak; anterior end slightly longer; anterior basal mar- 
gin slightly prolonged before curving upward; shell flattened with a 
lenticular slope or surface curvature near margins; teeth very strong 
and prominent, projecting; exterior smooth; interior polished. 

Length, 4 mm.; height, 3.2 mm.; diameter, 0.9 mm. 

Occurrence.— CHOPTANK FormMATION. Governor Run. CaLvert For- 
MATION. Plum Point. 


Collections—Maryland Geological Survey, U. 8. National Museum. 


Subgenus PSEUDOPYTHINA Fischer. 


ERYCINA (PSEUDOPYTHINA?) AMERICANA Dall. 
Plate LXXXVII, Figs. 14, 15. 


Erycina (Pseudopythina ?) americana Dall, 1900, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. v, p. 1146, pl. xliv, figs. 21, 25. 

Description.—* Shell large, moderately convex, inequilateral, rounded 
at both ends, the posterior side shorter; beaks low, surface sculptured 
only with rather conspicuous incremental lines; anterior dorsal margin 
nearly parallel with the base, posterior dorsal margin arcuate; hinge- 
margin narrow, feebly channelled, edentulous, adductor scars small, 
narrow, high up; pallial line wide and radially striated.” Dall, 1900. 

Length, 16 mm.; height, 10.5 mm.; diameter, 7 mm. 

Occurrence—CALVERT Formation. “Calvert Cliffs” (= Plum 
Point?), (Burns). 

Collection.—U. 8. National Museum. 
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Genus BORNIA Philippi. 
BorNIA MACTROIDES (Conrad). 
Plate TXOOW TI Fes 265°7,. 5. 


Lepton mactroides Conrad, 1884, Jour. Acad. Nat. Sci. Phila. vol. vii, lst ser., p. 151. 
Lepton mactroides Conrad, 1888, Fossils of the Medial Tertiary, p. 19, pl. x, fig. 5. 
Lepton mactroides Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 
Lepton mactroides Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 8. 
Bornia mactroides Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1150. 


Description.— Shell triangular, subequilateral, thin, convex, smooth 
and polished; beaks prominent; central; basal margin straight; posterior 
extremity less obtusely rounded than the anterior. Length less than 
half an inch.” Conrad, 1834. 

Length, 10 mm.; height, 7.2 mm.; diameter, 2 mm. 

Occurrence—CHOPTANK ForMATION. Governor Run, 2 miles south 
of Governor Run, Jones Wharf, Peach Blossom Creek, Dover Bridge. 


Collections—Maryland Geological Survey, Johns Hopkins University. 


BoRNIA TRIANGULA Dall. 


Plate LXXXVIII, Figs. 9a, 9b. 


Kellia triangula H. C. Lea, MS., in Coll. Acad. Nat. Sci. Phila. 
Bornia triangula n. sp. ? Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1151. 


Description.—Shell compact, elevated, triangular; anterior and pos- 
terior dorsal margins declining at an obtuse angle from the beak; beak 
distinctly prosoccelous and situated anterior to the middle of the shell; 
anterior and posterior margins rounded; shell inflated just beneath the 
beaks but mesially compressed near the basal margin; teeth distinct, shell 
thin, polished; faint growth lines visible. 

Length, 5 mm.; height, 4.45 mm. 

Occurrence.—CALVERT FoRMATION. 3 miles west of Centerville. 


Collection Maryland Geological Survey. 
BORNIA MARYLANDICA N. Sp. 
Plate LXXXVIII, Fig. 10. 


Description.—Shell triangular depressed; inflated dorsally; gently 


compressed mesially near basal margin; beak low, very markedly proso- 
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coelous; anterior dorsal margin direct, declining; posterior dorsal margin 
strongly arched or rounded; anterior side rounded cuneate; posterior 
side longer, more inflated and ovate; posterior end slightly truncate; 
teeth prominent; muscle impressions and pallial line distinct; interior 
radial strie distinct, especially near basal margin; exterior polished; 
basal margin direct. 

Length, 8 mm.; height, 7 mm.; diameter, 1.7 mm. 

Occurrence—CHoPpTaANK ForMATION. Greensboro. CALverr For- 
MATION. Plum Point (U.S. National Museum). 


Collections —Maryland Geological Survey, U. 8. National Museum. 


BoRNIA DEPRESSA Na. sp. 
Plate LXXXVIII, Fig. 11. 

Description.—Shell rounded ovate; anterior side slightly produced; 
anterior end somewhat more sharply rounded than posterior end; base 
very gently curved; beak not prominent, rising very little above profile 
of dorsal margin; shell thin and only moderately convex; outer surface 
smooth, inner surface with very distinct muscle impressions and pallial 
line; teeth prominent, anterior one set almost transverse to hinge line, 
posterior one more declining. 

Length, 4.6 mm.; height, 3.2 mm.; diameter, 0.9 mm. 

Occurrence.—CALVERT ForMATION. Plum Point. 

Collection —U. S. National Museum. 


Genus KELLIA Turton. 


KELLIA ROTUNDULA 2. sp. 


Plate LXXXVIII, Figs. 12, 13. 


? Kellia sp. indet. Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1154. 


Description.—Shell delicate, rounded, elliptical: highly inflated; beak 
almost medial, not prominent; posterior end slightly truncated squarely ; 
hinge area prominent; teeth distinct, moderately stout; muscle impres- 
sions and pallial line faint; faint interior radial markings visible; ex- 
terior polished, smooth. 


Length, 7 mm.; height, 6 mm.; diameter, 1.4 mm. 
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Occurrence.—CHOPTANK ForRMATION. Governor Run, Dover Bridge 
(?) (Dall). 

Collections—Marvland Geological Survey, U. 8S. National Mu- 
seum (?). 

Genus THECODONTA A. Adams. 
Subgenus DICRANODESMA Dall. 
THECODONTA (DICRANODESMA) CALVERTENSIS N. sp. 
Plate UXXXVIIL Wigs. 145 15,657. 18: 
Thecodonta ? (Dicranodesma) calvertensis (Glenn) Dall, 1900, Trans. Wagner Free 
Inst: Sci., vol. iii, pt. v, p. 1157, pl. xlv, tigs. 28, 24, listed. 

Description.—Shell compact, stout, ovate-triangular, vaulted, very 
inequilateral; beak acute, slightly projecting and very far anterior; 
anterior side and end continuous, nearly straight above but meeting the 
base in a regular curve; posterior side slightly convex; posterior end 
rounded; base gently curved; muscle impressions rounded, small, nearly 
equal in size and situated high up; pallial line broad and ragged; ex- 
terior polished, with fine, faint, irregular, concentric growth striz or 
with stronger, more remote, concentric undulations; hinge strong, 
broad; teeth, anterior conical, posterior flattened. 

Length, 4.6 mm.; height, 3.5 mm.; diameter, 1.2 mm. 

Occurrence.— CALVERT ForMATION. Plum Point. 


Collection.— Maryland Geological Survey. 


Genus MONTACUTA Turton. 
MontTACUTA MARIANA Dall. 
Plate LX XX VItT Biot 19: 


Montacuta mariana Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1173, 
pl. xly, fig. 18. 


Description.—* Shell small, ovate, moderately convex, sculptured 
chiefly by incremental lines and faint concentric wrinkles; beaks con- 
spicuous, showing the prodissoconch, but not high, nearly central, the 
dorsal margin sloping almost equally each way from the beaks, the ends 
rounded, the base evenly arcuate; hinge with a single, small, subtrigonal 
anterior lamina in each valve, a small, oblique submarginal suleus in 
each valve behind the beaks; interior of the valves smooth, muscular 


impressions faint but normal.” Dall, 1900. 
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Length, 4 mm.; height, 3.25 mm.; diameter, 1.5 mm. 
Occurrence—St. Mary’s Formation. St. Mary’s River. Catvert 
Formation. Plum Point. 
°  Collections.—U. 8. National Museum, Maryland Geological Survey. 


Genus ALIGENA H. C. Lea. 
ALIGENA ®QUATA (Conrad). 
Plate LXXXVIII, Figs. 20, 21; Plate LXXXIX, Figs. 1, 2a, 2b, 3. 
Amphidesma equata Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 807. 


Amphidesma equata Conrad, 1845, Fossils of the Medial Tertiary, p. 65, pl. xxxvi, 
fig. 5. 


Aligena striata H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 238, pl. xxxiv 
fig. 13. 


Amphidesma equata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 95, pl. xxiii, fig. 5. 

Abra equata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 574. 

Abra equata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 11. 

Aligena cequata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, pl. XXIV, 
figs. 8, 8a, 8b. 

Aligena equata Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1175. 


Description. Longitudinally oval, convex, with about 17 laminated 
concentric strie; anterior and posterior margins nearly equally rounded; 
basal margin very regularly rounded; beaks slightly prominent; one 
cardinal tooth in the right valve, and no lateral teeth. Length less than 
one-third of an inch.” Conrad, 1843. 


Mi} 


The strong concentric laminz stand nearly perpendicular to the sur- 
face, are somewhat inequidistant and between them are numerous fine, 
close set striz; main and subordinate strixe at times of nearly equal 
strength; within smooth, pallial margin and muscle impressions often, 
though not always, distinct; shell fragile. 

Length, 12 mm.; height, 9.8 mm.; diameter, 3.4 mm. 

Occurrence.—CHOPTANK ForMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Turner, Jones Wharf, Greensboro. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 


ALIGENA AQUATA VAR. NUDA Dall. 
Plate LXXXIX,. Fig. “4. 


Aligena equata var. nuda Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 
p. 1175-6, (informe). 


“ Occasional specimens [of A. e@quata] are found in which the laminee 
fail to develop, forming the variety nuda, Dall.” Dall, 1900. 
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Occurrence.—CALVERT ForMATION. Plum Point. 
Collection.— Maryland Geological Survey. 


ALIGENA PUSTULOSA Dall. 


Plate LXXXIX, Figs. 5a, 5b. 


Aligena pustulosa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 928, 
pl. xxxiii, figs. 18, 22. 
Aligena pustulosa Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1176. 


Description.—* Shell small, thin, subtrigonal, moderately inflated, 
subequilateral, with small, pointed, inconspicuous beaks; valves with a 
well-marked carina extending downward and forward to the anterior 
angle of the basal margin, in front of which keel the surface is slightly 
impressed; surface sculptured with feeble incremental lines, along which 
are irregularly distributed, small, pointed, pustular elevations; beaks 
anteriorly twisted with a minute obscure tooth below them on the 
cardinal margin; ligamentary sulcus long and well marked; scars and 
pallial line much as in Diplodonta; margin entire, inner surface faintly 
radially striated. Alt. 6, lat. 5.2, diam. 4mm.” Dall, 1900. 

Occurrence—CALVERT Formation. “Calvert Cliffs” (= Plum 
Point?). 

Collection —U. 8. National Museum. 


Superfamily LUCINACEA. 


Family DIPLODONTIDZE. 
Genus DIPLODONTA Brown. 


DIPLODONTA ACCLINIS Conrad. 
Plate LXX XIX, Figs. 6a, 6b. 


Lucina acclinis Conrad, 1832, Fossil Shells of the Tertiary, p. 21, pl. vi, tig. 2. 
Mysia americana Conrad, 1838, Fossils of the Medial Tertiary, p. 30, pl. xvi, fig. 2. 
Diplodonta acelinis Conrad, 1858, Proc. Acad. Nat. Sci. Phila., vol. ix, p. 166. 
Mysia acclinis Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Mysia acclinis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 
Diplodonta acclinis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, pl. 

XXviil, figs. 2, 13. 

Diplodonta acclinis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, pt. v, p. 1186. 
Description.—* Suborbicular, or lentiform, a little oblique, with strong 


lines of growth; hinge with 2 diverging teeth in each valve; posterior 
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tooth of the right valve bifid; anterior muscular impression not pro- 
foundly elongated.” Conrad, 1832. 

Length, 33 mm.; height, 31 mm.; diameter, 8 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. CHopranK 
ForMaTIon. Governor Run, 2 miles south of Governor Run, Flag Pond, 
Jones Wharf, Turner, Dover Bridge, Greensboro. CAaLvert FORMATION. 
Church Hill, Reed’s, Fairhaven. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 


DIPLODONTA SHILOHENSIS Dall. 
Plate LXXXIX, Figs. 7, 8. 


Mysia parilis Conrad, 1866, Amer. Jour. Conch., vol. ii, p. 71, Plsiv.) ese 

Not Mysia parilis Conrad, 1860, 1865. 

Mysia parilis Whitfield, 1895, Mon. xxiv, U.8. Geol. Survey, p. 61, pl. ix, figs. 9-18. 

Diplodonta shilohensis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. ili, pt. v, 

p. 1184. 

Description.—* Equilateral, nearly circular, ventricose, thin and fra- 
gile; basal and anterior margin regularly rounded.” Conrad, 1866. 

Beaks not prominent, situated just slightly enterior to the middle of 
the valve; shell very globular; curvature of margin very nearly circular; 
curvature of surface almost spherical. 

Length, 10 mm.; height, 9 mm.; diameter, 4 mm. 

Occurrence.—CHoPprank Formation. Jones Wharf, Dover Bridge. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


Section SPHAERELLA Conrad. 
DIPLODONTA SUBVEXA (Conrad). 


Plate LXXXIX, Figs. 9, 10. 


Spherella subvera Conrad, 1838, Fossils of the Medial Tertiary, p. 18, pl. x, fig. 2. 
Erycina subconvexa @ Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 115. 

Spherella subvexa Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 
Spherella subveca Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 
Diplodonta (Spherella) subvexa Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii, 


pt. v, p. 1186. 
Description.— Shell globose, thin and fragile; disk with fine lines of 


growth; umbo very prominent, slightly oblique, nearly central; lunule 
undefined; margins rounded.” Conrad, 1838. 
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Shell nearly hemispherical, length slightly greater than height; car- 
dinal teeth small, projecting, in right valve three, in left valve two, 
ligament area narrow; muscular impressions sometimes indistinct; exter- 
nal surface nearly smooth. Rare and very difficult to obtain entire. 

Length, 34 mm.; height, 32 mm.; diameter, 14 mm. 

Occurrence.-—CHOPTANK FORMATION. Governor Run, Flag Pond, 
Jones Wharf. Catvert Formation. Plum Point. 


Collections —Maryland Geological Survey, Johns Hopkins University. 


Family LUCINIDA. 
Genus PHACOIDES Blainville. 
Subgenus PSEUDOMILTHA Fischer. 
PHACOIDES (PSEUDOMILTHA) FOREMANI (Conrad). 
Plate XC, Figs. 1, 2. 


Lucina Foremani Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 29. 

Lucina Foremani Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, 1st ser., p. 184. 

Lucina Foremani Conrad, 1845, Fossils of the Medial Tertiary, p. 71, pl. xl, fig. 4. 

Lucina Foremani Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Lucina foremani Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 

Phacoides (Pseudomiltha) Foremani Dall, 1908, Trans. Wagner Free Inst. Sci., vol. 

iii, pt. vi, p. 1878. 

Description —* Orbicular, ventricose, moderately thick; surface with 
irregular shallow grooves, and rather distant prominent striae, with 
intermediate, fine, concentric lines; posterior margin subtruncated obli- 
quely outwards; beaks prominent, not central; hinge edentulous. 
Length, 14 inch.” Conrad, 1841. 

It may be distinguished from P. anodonta by being smaller and much 
more convex; as found in Maryland, the interior, prismatic portion of 
the shell is often badly decayed, while the exterior portion is usually 
well preserved; it is at times quite thick. 

Length, 35.5 mm.; height, 34 mm.; diameter, 8.5 mm. 

Occurrence.—CHOPTANK FoRMATION. Governor Run. CaLvert For- 
MATION. Plum Point. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 
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PHACOIDES (PSEUDOMILTHA) ANODONTA (Say). 


Plate XC, Figs. 3, 4. 


Lucina anodonta Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, p. 146, pl. x, fig. 9. 

Lucina anodonta Conrad, 1840, Fossils of the Medial Tertiary, p. 39, pl. xx, fig. 4. 

Luecina anodonta Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 55, pl. xviii, fig. 2. 

Lucina Americana Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Lucina Americana Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 8. 

Phacoides (Pseudomiltha) anodonta Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1378. 


Description.—* Orbicular, slightly transverse, compressed; teeth obso- 
lete. 

“Shell with elevated wrinkles; orbicular, a little transverse, with a 
very slight impressed longitudinal line on the anterior margin; anterior 
and posterior ends equally curved; apices not prominent beyond the 
general curve of the shell, with a very short, deep emargination behind 
them; teeth obsolete; both the cardinal and lateral ones are generally 
altogether wanting; lunule short, cordate, profound. . . . 

“ The impressed line on the anterior part of the shell is hardly visible 
in many specimens, and is sometimes only a very slight undulation, not 
observable but on close inspection. .. .” Say, 1824. 

Distinguished readily by its being flat, toothless and usually thick, 
with distinct pallial line and muscle impressions. 

Length of very large specimen, 69 mm.; height, 65 mm.; diameter, 
10 mm. 

Occurrence—St. Mary’s ForMATION. Cove Point, St. Mary’s River. 
CHoprank ForMATION. Governor Run, 2 miles south of Governor Run, 
Flag Pond, Jones Wharf, Turner, Dover Bridge, Peach Blossom Creek. 
CatverT Formation. Chesapeake Beach, 3 miles south of Chesapeake 
Beach, Plum Point. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


Subgenus HERE Gabb. 
Section CAVILUCINA Fischer. 
PuHacorpes (HERE) TRISULCATUS (Conrad). 
Plate XC, Figs. 7, 8, 9. 


Lucina trisuleata Conrad, 1841, Amer. Jour. Sci., vol. xli, p. 346. 


Lucina trisuleata Conrad, 1845, Fossils of the Medial Tertiary, p. 71, pl. xl, fig. 12. 
22 


338 SYSTEMATIC PALEONTOLOGY 


Lucina trisulcata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 62, pl. xviii, figs. 18, 19. 

Lucina trisuleata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Lucina trisuleata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 

Lucina trisulcata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 64, pl. x, figs. 
1-4. 

Lucina crenulata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 63, pl. x, figs. 
7-15 (not of Conrad). 

Phacoides (Cavilucina) trisuleatus Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1569. 


Description.—“ Obovate, convex; with concentric lines, and two or 
three distinct concentric furrows; lunule profound. Differs from L. 
alveata of the lower tertiary in being less ventricose, and in the much 
more profoundly impressed lunule; the cardinal teeth are also very 
different.” Conrad, 1841. 

Shell inequilateral, being somewhat produced anteriorly; beak, conse- 
quently not medial; moderately convex or more usually rather flattened, 
especially anteriorly; a small, flattened groove or depressed band ex- 
tending from the beak backward along the posterior submargin; the 
two or three concentric ‘urrows very distinct or, again, very indistinct 
or entirely wanting; or at times only one furrow present, being either 
distinct or indistinct; margin crenulated. 

Specimens that are rather elevated and ornamented by fine concentric 
ridges only approach rather closely to the form of P. crenulatum, but 
may be distinguished from it by having a heavier hinge area and a more 
profound lunule and by being somewhat produced anteriorly and not 
quite so elevated. Whitfield has figured as P. crenulatum the smoother 
form of P. trisulcatum from New Jersey. 

Length of large specimen, 8 mm.; height, 8.5 mm.; diameter, 2 mm. 

Occurrence.—CHOPTANK FoRMATION. Greensboro, Cordova. CAL- 
VERT ForMATION. Chesapeake Beach, 3 miles south of Chesapeake 
Beach, Plum Point, Truman’s Wharf, 3 miles west of Centerville, Church 
Hill. 


Collections—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 
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Subgenus LUCINOMA Dall. 
PHacoipes (LUCcINOMA) CONTRACTUS (Say). 
Plate XC, Figs. 5, 6. 


Lucina contracta Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 145, 
Die xs figs8: 

Lucine contracta Conrad, 1840, Fossils of the Medial Tertiary, p. 40, pl. xx, fig. 5. 

Lucina subplanata Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 29 (young). 

Lucina subplanata Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, 1st ser., 
p. 184. 

Lucina contracta Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 54, pl. xviii, fig. 1. 

Lucina contracta Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Lucina subplanata Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 

Lucina contracta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 

Lucina subplana Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 8. 

Phacoides (Lucinoma) contractus Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1380. 


Description.—‘Shell convex, suborbicular, with numerous, concentric, 
regular, equidistant, elevated, membranaceous strie, and intermediate 
smaller transverse lines: wmbones not very prominent: apices proximate, 
nearly central: anterior hinge margin rectilinear, to an obtuse angle near 
the middle of the anterior margin: anterior submargin with a very 
slightly impressed line: posterior margin rounded: cardinal teeth one 
in the left valve, and two in the right, the posterior one of which is 
subbifid at tip: lateral teeth none: within obsoletely striated towards the 
margin: posterior muscular impression perfectly rectilinear, elongated, 
and oblique.” Say, 1824. 

Easily distinguished by the elevated, concentric lamellae. An im- 
pressed line extends from the beaks to the posterior margin; shell thin 
and rather fragile. 

Length, 42 mm.; height, 39 mm.; diameter, 5.9 mm. 

Occurrence—St. Mary’s Formation. St. Mary’s River. CHoprTanK 
ForMATION. Governor Run, 2 miles south of Governor Run, Flag Pond, 
Pawpaw Point, Jones Wharf, Greensboro, Cordova. CALVERT FoRMA- 
TION. ‘Fairhaven, Lyon’s Creek, 3 miles south of Chesapeake Beach, 
Plum Point, Jewell. 


Collections.—Maryland Geological Survey, Johns Hopkins University. 
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Subgenus PARVILUCINA Dall. 
PHACOIDES (PARVILUCINA) CRENULATUS (Conrad). 
Plate XC, Figs. 10511, 2: 
Lucina crenulata Conrad, 1840, Fossils of the Medial Tertiary, p. 39, pl. xx, fig. 2. 
Lucina lens H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 240, pl. xxxiv, fig. 
19: 
Lucina crenulata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 60, pl. xviii, figs. 14, 15. 
Lucina crenulata Emmons, 1858, Rept. N. C. Geol. Survey, p. 291, fig. 217 (fig. 
poor). 
Lucina crenulata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 577. 
Lucina crenulata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (185), p. 8. 
Not Lucina crenulaia Whitfield, 1894, Mon. xxiv, U. &. Geol. Survey, p. 68, pl. x, - 
figs. 7-15. 
Phacoides (Parvilucina) crenulatus Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1383, pl. lii, fig. 12. 


Description.‘ Shell lenticular, with numerous concentric lamin; a 
submarginal fold on the posterior side; posterior extremity truncated; 
cardinal line straight, oblique; beaks central; cardinal and lateral teeth 
distinct; margin minutely crenulated.” Conrad, 1840. 

Shell orbicular in outline and highly convex or elevated; usually 
rather thin; hinge area not heavy or broad; anterior side not produced. 
For distinction from P. trisulcatus see remarks under that species. 

Whitfield has figured as L. crenulata some of the smoother and more 
rounded forms of P. trisulcatus. 

Length, 6.2 mm.; height, 6 mm.; diameter, 1.8 mm. 

Occurrence.-—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. CHoprank ForMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Turner, Pawpaw Point, 
Trappe Landing, Peach Blossom Creek, Dover Bridge, Greensboro, Cor- 
dova. CALvertT Formation. Chesapeake Beach, 3 miles south of Che-- 
apeake Beach, Plum Point, Reed’s. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


PHACOIDES (PARVILUCINA) PRUNUS Dall. 
Plate XC, Fig. 13. 


Phacoides (Parvilucina) prunus Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1384, pl. lii, fig. 8. 


Description.—* Shell resembling P. crenulatus but flatter, more in- 
equilateral, with thicker and more regular concentric ribs, no radial 
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sculpture, the inner margins more finely crenulate or even smooth, 
lunule shorter and wider, and the posterior dorsal area narrower and 
more ventrical than in P. crenulatus. Alt., 6.5, lon., 7.0, diam., 4.0 mm. 

“The beaks are much more prominent and more recurved over the 
small globular lunule, the ribs are wider than their interspaces, and the 
radial structure is seen only when the shell is decoricated.” Dall, 1903. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. Catvert 
Formation. Plum Point. 

Collection—U. S. National Museum. 


Subgenus LUCINISCA Dall. 
PHacorpEes (LUCINISCA) CRIBRARIUS (Say). 
Lucina cribraria Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 147, pl. 
xiii, fig. 1. 
Lucina eribraria Conrad, 1842, Proc. Nat. Inst., Bull. li, p. 187. 
Phacoides (Lucinisca) eribrarius Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1372. 

Description.—The type specimen of this species has been generally 
thought to come from St. Mary’s County, Maryland. The author knows 
of no authentic specimen from Maryland in any collection, notwith- 
standing the extensive collections which have been made by the Mary- 
land Geological Survey. He is of the opinion that Say’s type really 
came from Virginia. 

Occurrence.—Str. Mary’s Formation. St. Mary’s River. (Con- 
rad). 

Genus DIVARICELLA von Martens. 
DIVARICELLA QUADRISULCATA (d’Orbigny). 


Plate XCV, Fig. 8. 


Tellina divaricata Dillwyn, 1817, Cat. Ree. Sh., i, p. 102 (ex parte), and of many 
other authors. 

Lucina quadrisulcata a’ Orbigny, 1846, Voy. Am. Mér., p. 584. 

Divaricella quadrisulcata Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1889, pl. li, fig. 1. 


Description.—This species has been listed from Maryland but the 
author knows of no authentic specimen in any collection and has failed 
to find it himself. Say’s specimen of this species is also believed to 
have come from Virginia. 
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Dr. Dall says of it: “The chief characteristics of this species are 
the long, narrow, somewhat sinuous lunule, the straight hinge-line with 
the shell margin at its ends subangulate, the fine crenulation of the 
margin of the valves, and the absence dorsally of the rude denticulation 
due to the surface sculpture from which D. dentata Wood derives its 
name. 

Occurrence.—CALVERT Formation. “ Prince George County and 
elsewhere.” (Dall). 

Collection.—U. 8. National Museum. 


Superfamily CHAMACEA. 


Family CHAMIDZE, 
Genus CHAMA Linne. 
CHAMA CONGREGATA Conrad. 
Plate XCI, Figs. 1, 2, 3. 

Chama congregata Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 341. 

Chama congregata Conrad, 1838, Fossils of the Medial Tertiary, p. 32, pl. xvii, fig. 2. 

Chama congregata Tuomey and Holmes, 1855, Pleiocene Fossils of South Carolina, 

p: 23, pl. vil, figs. 7-10. 

Chama congregata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 576. 

Chama congregata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 8. 

Chama congregata Whittield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 65, pl. ix, figs. 

14-18. 

Chama congregata Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1400. 

Description.—* Shell sessile, dextral; superior valve a little convex, 
with numerous, erect, elevated, arched scales; beaks occasionally ros- 
trated; apex subspiral; scales on the inferior valve broader and more 
elevated; inner margin crenulated.” Conrad, 1833. 

The shape of the lower valve is more or less modified by the surface 
to which it is attached; within, anterior and posterior muscle impres- 
sions and pallial line distinct. The curving of the beak to the right as 
well as the smaller size and much less massive character of the shell, 
readily separate it from C. corticosa. 

Length, 32 mm.; height, 33 mm.; diameter, 12 mm. 

Occurrence.—CALVERT FormMAtTION. Church Hill, abundant, and rare 
at the following localities: 3 miles west of Centerville, 3 miles south of 
Chesapeake Beach, Plum Point, Truman’s Wharf. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 
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Superfamily CARDITACEA. 


Family CARDITIDAE. 
Genus CARDITA (Bruguiere) Lamarck. 
Section CARDITAMERA Conrad. 
CARDITA PROTRACTA (Conrad). 


Plate XCI, Figs. 4, 5, 6. 


Carditamera protracta Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 305. 

Carditamera protracta Conrad, 1845, Fossils of the Medial Tertiary, p. 65, pl. xxxvii, 
fig. 2. 

Cardita protracta @Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 114, No. 2134. 

Carditamera protracta Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Carditamera aculeata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., pp. 578, 585. 

Carditamera protracta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 

Carditamera aculeata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 

Carditamera recta Conrad, 1869, Amer. Jour. Conch., vol. iv, p. 279, pl. xx, fig. 2. 

Carditamera aculeata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 58, pl. ix, 
figs. 7, 8. 

Cardita (Carditamera) recta Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1413. 

Cardita (Carditamera) protracta Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1414. 


th 
de 


Description.—* Trapezoidal, elongated, compressed, widely contracted 
from beak to base; dorsal and basal margins nearly parallel; ribs about 
15, the middle ones triangular and crenated; posterior ribs rounded and 
having distant, arched, squamose, coarse strie; summit of the beaks 
scarcely prominent above the hinge line.” Conrad, 1843. 

There seems to be no sufficient ground for separating the Maryland 
Miocene Carditameras. 'They show a gradual decrease in the number 
of ribs from forms with about nineteen to twenty-one in the earlier 
deposits, as at Church Hill, to forms with fifteen to seventeen in later 
deposits, as at Jones Wharf. Occasionally a specimen is rather pro- 
longed, or slightly thicker, or is not so widely contracted from beak to 
base, but these variations all seem too slight to be considered of even 
varietal value. The C. aculeata is merely a young form. C. recta is 
not more prolonged than many a Governor Run specimen of C. pro- 
tracta. (C. carinata, first described from Newbern, N. C., is listed by 
Conrad from Dover Bridge—the Choptank near Easton. If his identi- 
fication were not wrong, then it is probable that C. carinata should be 
united with C. protracta and take precedence of the latter name. 
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Q. arata was described by Conrad from Newbern, N. C. and from 
Dover Bridge (near Easton), Md. The figure and description fit the 
stouter, shorter southern Miocene species with its fewer ribs and short 
hinge-line, but does not fit the forms found by the writer at Dover 
Bridge or any other Maryland Miocene horizon. He believes that the 
Maryland forms referred by Conrad in 1832 to C. arata were different 
from the common Carolina form, (. arata, of which C. carinata is a 
synonym merely, and belonged to the then undifferentiated species C. 
protracta. which occurs abundantly at Dover Bridge and was first de- 
scribed by Conrad in 1843. The latter is proportionally longer, thinner, 
with more numerous ribs and has more nearly linear and parallel dorsal 
and ventral margins. 

Length, 39 mm.; height, 18 mm.; diameter, 7 mm. 

Occurrence.—CHOPTANK ForMATION. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Dover Bridge, Greensboro. 
CaLverT Formation. Fairhaven, Plum Point, Magruder’s Ferry, 
Church Hill, 3 miles west of Centerville. 


Collections —Maryland Geological Survey, Johns Hopkins University. 


Genus VENERICARDIA Lamarck. 


VENERICARDIA GRANULATA Say. 
Plate XOL Migs. 7..8,.9, 1G! 


Venericardia granulata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., 
p. 142, pl. xii, fig. 1. 

Cardita granulata Conrad, 1835, Amer. Jour. Sci., vol. xxviii, p. 110. 

Cardita granulata Conrad, 1888, Fossils of the Medial Tertiary, p. 12, pl. vii, fig. 1. 

Cardita granulata Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p: 646) pl. xix, fies. 778: 

Cardita tridentata Emmons, 1858, Rept. N. C. Geol. Survey, p. 302, fig. 2364 ; not 
of Say, 1826, 

Actinobolus (Cardita) granulata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, 
p. 578, 

Venericardia (Cardiocardites) granulata Meek, 1864, Miocene Check List, Smith. 
Misc. Coll. (183), p. 7. 

Venericardia borealis var. granulata Dall, 1889, Bull. xxxvii, U.S. Nat. Mus., p. 46. 

Cardita granulata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 56, pl. ix, 
figs. 1-4. 

Venericardia (Cyclocardia) granulata Dall, 1903, Trans. Wagner Free Inst. Sci., vol. 
ili, pt. vi, p. 1431. 
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Description.—*‘ Suborbicular, with about twenty-five convex ribs, and 
wrinkled across; inner margin crenate. 

“Beaks nearly central, a little prominent, curved backward: ribs 
granulated on the umbones, and transversely wrinkled near the base, 
convex: apices somewhat prominent beyond the general curve of the 
shell: inner margin and edge crenate: cardinal teeth two. 

“Length from the apex to the base four-fifths of an inch, breadth 
nearly the same. 

“Rather proportionally longer than the decussata and more oblique.” 
Say, 1824. 

None of the Maryland specimens have as many as twenty-five ribs. 
Those from the Calvert formation have eighteen to twenty-one, those 
from the Choptank formation sixteen to eighteen, and those from St. 
Mary’s formation, seventeen to nineteen. They approach V. granulata, 
therefore, in number of ribs. 

From Calvert formation, length, 16 mm.; height, 17 mm.; diameter, 
6.5 mm. From St. Mary’s River, length 26 mm.; height, 28 mm.; 
diameter, 9.5 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River, 
CHoPpTANK ForMATION. Governor Run, 2 miles south of Governor Run, 
Flag Pond, Jones Wharf, Cuckold Creek. CatvertT ForMATION. 
Chesapeake Beach, 3 miles south of Chesapeake Beach, Plum Point, 
Truman’s Wharf. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U. S. National Museum, Academy of Natural Sciences of Philadelphia. 


VENERICARDIA CASTRANA N.. sp. 
Plate XCI, Figs. 11, 12. 


Description.—Outline suborbicular, beaks acute, prominent, curved 
forward; shell depressed or flattened; ribs twenty-four to twenty-seven, 
finely granulated and slightly convex near the beak and without granu- 
lations but crossed by fine concentric wrinkles or growth lines over the 
rest of the shell; the impressed lines between the ribs distinct near the 
beak but almost obsolete on the outer part of the shell; ribs almost per- 
fectly flat on outer part of shell; teeth strong; muscle impressions and 
pallial line distinct; inner margin crenated. 
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The much greater flatness of the shell, the absence of granulations 
on the ribs except very near the umbo, the very slight convexity of the 
ribs themselves giving the surface an almost smooth appearance, as 
well as the number of the ribs, readily distinguish this species from 
any of the Maryland specimens of Venericardia granulata. 

Length, 20 mm.; height, 21 mm.; diameter, 4.5 mm. 

Occurrence.—CALVERT ForMATION. Church Hill, Reed’s. 

Collections —Maryland Geological Survey, Johns Hopkins University. 


Superfamily ASTARTACEA. 


Family CRASSATELEMID Ze: 
Genus CRASSATELLITES Kruger. 


CRASSATELLITES MELINUS (Conrad). 
Plate XCII, Figs. 1, 2. 


Crassatella melina Conrad, 1852, Fossil Shells of the Tertiary, p. 28, pl. ix, fig. 2. 

Crassatella melina Conrad, 1858, Fossils of the Medial Tertiary, p. 22, pl. xii, fig. 2. 

Crassatella melina Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Crassatella melina Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 7. 

Crassatella melina Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 60, pl. viii, 
figs. 11-153. 

Crassatellites (Scambula) melinus Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1478. 


Description —* Ovate, thick, not compressed; anterior margin ob- 
tusely rounded; posterior margin oblique and angular; dorsal margin 
nearly straight; concentric lines coarse; umbonial slope subangular and 
scarcely curved; beaks with concentric grooves; inner margin entire.” 
Conrad, 1832. 

This species, as found in Maryland, is more properly described as 
subovate, convex-depressed, and rather thin except in old specimens, 
which are somewhat thicker and more convex. It is somewhat more 
produced posteriorly and hence is proportionally narrower along the 
obliquely truncated posterior margin than is represented in Conrad’s 
figure. The dorsal slope has regular, well marked, angular, concentric 
undulations near the beak that become obsolete during later stages of 
growth; posterior and dorsal slopes separated by a distinctly angular 
line; posterior slope somewhat flattened; posterior dorsal margin but 
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slightly concave; hinge area rather narrow, not massive; muscular im- 
pressions and pallial margin very distinct. 

Length, 88 mm.; height, 47 mm.; diameter, 15 mm. 

Occurrence.—CALVERT Formation. Fairhaven, Lyon’s Creek, Chesa- 
peake Beach, 3 miles south of Chesapeake Beach, Plum Point, Church 
Hill. 

Collections —Maryland Geological Survey, Joins Hopkins University, 
U. 8. National Museum. 


CRASSATELLITES MARYLANDICUS (Conrad). 


Plate XCIII, Figs. 1, 2, 3. 

Crassatella Marylandica Conrad, 1832, Fossil Shells of the Tertiary, p. 22, pl. viii, 
fig. 1. 

Crassatella Marylandica Conrad, 1838, Fossils of the Medial Tertiary, p. 21, pl. xii, 
fig. 1. 

Crassatella Marylandica Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Crassatella marylandica Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), 
Dette 

Crassatellites (Scambula) marylandicus Dall, 1908, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. vi, p. 1473 (in part). 

Description.—* Ovate oblong, thick and ponderous; posterior side nar- 
rowed and produced, with the extremity angular or obtusely rounded; 
umbonial slope subangular; inner margin entire.” Conrad, 1832. 

Shell convex; umbo elevated and prominent; regular concentric undu- 
lations on umbonal slope very slightly developed or obsolescent; surface 
marked by somewhat irregular growth lines; posterior basal “margin 
often slightly emarginate ; posterior and dorsal slopes meet in an angular 
line or ridge; posterior slope crossed by a slightly obtuse ridge extending 
from the beak to the upper end of the obliquely truncated posterior 
margin; posterior dorsal margin deeply concave, anterior one straight ; 
hinge area broad; teeth robust; muscular impressions deep ; pallial line 
distinct. 

The young are convex, thick and massive also, with prominent beaks 
and but slightly produced posterior extremity, giving the shells a 
triangular outline. The regular, concentric undulations on the umbonal 
slope are small and not profound and are confined to the portion of the 
surface in the immediate vicinity of the umbo. 
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This species is likely to be confused in the adult stage with C. turgidulus, 
with which it is doubtless closely related. For distinctions between 
the two, see remarks under (0. turgidulus. 

Length, 84 mm.; height, 57 mm.; diameter, 17 mm. 

Occurrence.—CHOPTANK Formation. Governor Run (upper bed only), 
Flag Pond (upper bed only), Turner, Peach Blossom Creek, Dover 
Bridge. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U. S. National Museum, Philadelphia Academy of Natural Sciences. 


CRASSATELLITES TURGIDULUS (Conrad). 
Plate XCII, Figs. 3, 4, 5. 


Crassatella turgidula Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 307. 

Crassatella turgidula Conrad, 1845, Fossils of the Medial Tertiary, p. 69, pl. xxxix, 
fig. 7. 

Crassatella turgidula Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Crassatella turgidula Meek, 1864, Miocene Check List, Smith. Misc. Coll. (185), p. 7 

Crassatellites (Scambula) marylandicus Dall, 1908, Trans. Wagner Free Inst. Sci., vol. 
ili, pt. vi, p. 1478 (in part). 


Description.—< Oblong-ovate, slightly ventricose; surface with coarse 
lines of growth, and concentric undulations obsolete except on the um- 
bones, where they are strongly marked and wide; beaks submedial; um- 
bones flattened; anterior dorsal margin straight; posterior extremity 
truncated and nearly direct, more oblique in young shells; basal margin 
swelling a little anteriorly, posteriorly straight to the extremity which 
is obliquely angulated.” Conrad, 1843. 

Shell thick, convex, and not strongly produced posteriorly; umbo not 
prominently elevated; posterior dorsal margin slightly concave or nearly 
straight; hinge area broad; teeth robust; muscular impressions deep; 
pallial line distinct. 

The young are long-ovate in outline, thin and flat; surface with very 
prominent, regular, angular, concentric undulations on the umbonal 
slope and extending over a large portion of the entire surface of the 
shell; posterior dorsal margin straight or convex. 

This species is likely to be confused with OC. marylandicus, but may be 
separated in the adult stage by having a less prominent, broader, and 
more flattened umbo and a more profoundly and widely undulated um- 
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bonal slope, by being less produced posteriorly and by having a much 
less coneave posterior dorsal margin. The young of the two species 
are quite distinct and need never be confused with each other. 

This species seems to be confined to the lower of the two fossiliferous 
beds at Governor Run, Jones Wharf and that horizon elsewhere, and 
characterizes it just as the C. marylandicus seems confined to, and is 
characteristic of, the upper of these fossiliferous beds. 

Length, 87 mm.; height, 55 mm.; diameter, 17 mm. 

Occurrence.—CHOPTANK ForMATION. Governor Run (lower bed), 2 
miles south of Governor Run (lower bed), Flag Pond (lower bed), Jones 
Wharf, Pawpaw Point, Cuckold Creek, Greensboro. 

Collections —Maryland Geological Survey, Johns Hopkins University, 
U. 8S. National Museum, Philadelphia Academy of Natural Sciences. 


CRASSATELLITES UNDULATUS (Say). 


Crassatella undulata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 142, 
pl. xii, fig. 2. 

Crassatella undulata Conrad, 1832, Fossil Shells of the Tertiary, p. 23, pl. ix. 

Crassatellites (Scambula) undulatus var. eyclopterus Dall, 1903, Trans. Wagner Free 
Inst. Sei., vol. iii, pt. vi, p. 1474. 


Description.—This species is believed to be another of the Virginia 
forms given to Say by Finch and erroneously described as coming from 
Maryland. No authentic Maryland specimens of this species are known 


by the writer. 
Occurrence.—< Maryland” (Dall). 


Subgenus CRASSINELLA Guppy. 
CRASSATELLITES (CRASSINELLA) DUPLINIANUS Dall. 
Plate XCIV, Fig. 12. 
Crassatellites (Crassinella) duplinianus Dall, 1905, Trans. Wagner Free Inst. Sci., vol. 
iii, pt. vi, p. 1478, pl. 1, figs. 5, 6. 

Description.—* Shell small, subtriangular, solid, with markedly acute 
beaks, which incline backward; anterior slope convexly arcuate, long; 
posterior slope nearly a straight or slightly concave line, shorter; lunule 
and escutcheon extending the whole length of their respective slopes, 
long and narrow, the latter more excavated than the former and wider; 
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both are smooth; base arcuate; disk sculptured with rather close-set, 
regular, subequal, flattish, concentric ridges with narrower interspaces ; 
these are sometimes feebly elevated, but preserve their general close-set, 
regular character; hinge well developed, the posterior cardinal in the 
left valve often conspicuous. Height, 3.2, breadth, 3.2, diameter, 1.7 
mm. 

“This species is especially characterized by the closeness, regularity, 
and smoothness of its concentric ridges and the long and narrow lunule 
and escutcheon.” Dall, 1903. 

Length, 3.4 mm.; height, 3.24 mm. ; diameter, 0.75 mm. 

Occurrence —CHOPTANK ForMATION. Greensboro. CALVERT FoRMA- 
rion. Plum Point (U.S. Nat. Mus.). 

Collections—Maryland Geological Survey, U. S. National Museum. 


CRASSATELLITES (CRASSINELLA) GALVESTONENSIS (Harris). 
Plate XCIV, Figs. 13, 14. 


Eviphyla galvestonensis Harris, 1895, Bull. Amer. Pal., vol. i, p. 90, pl. i, figs. 2, a, b. 
Crassatellites (Crassinella) galvestonensis Dall, 1903, Trans. Wagner Free Inst. Sci., 
vol. iii, pt. vi, p. 1478, pl. xlix, fig. 14. 


Description. Form as indicated by the figures; hinge as in F#. lunu- 
lata; exterior smooth, slightly undulating concentrically near the beaks ; 
beaks, as in many species of Astarte and Crassatella, slightly flattened at 
the very apex but very gibbous just below.”’ Harris, 1895. 

Length, 7.2 mm.; height, 6.65 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collection—Maryland Geological Survey. 


Family ASTARTIDA. 
Genus ASTARTE Sowerby. 
ASTARTE VICINA Say. 

Plate XCIII, Figs. 10, 11. 


Astarte vicina Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 19], jl Eeab'<, 
fig. 6. 

Astarte vicina Conrad, 1840, Fossils of the Medial Tertiary, p. 41. 

Astarte exaltata Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 29. 

Astarte exaltata Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, Ist ser., p. 185. 

Astarte exaltata Conrad, 1845, Fossils of the Medial Tertiary, p. 66, pl. xxxvii, fig. 6. 
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Astarte vicina Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Astarte exaltata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Astarte vicina Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 7. 

Astarte evaltata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 7. 

Astarte vicina Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1489. 

Astarte exaltata Dall, 1903, Trans. Wagner Free Inst. Sci., vol. ili, pt. vi, p. 1489. 

Description—* Trigonal, with a distant, somewhat regular, impressed 
line; lunule much excavated; apices acute. 

“Apices prominent: lunule dilated, deeply excavated, subcordate, 
separated from the disk, particularly near the beaks, by a subacute 
angle: beaks prominent, approximate, acute, curved backwards: liga- 
ment margin concave: umbones convex.” Say, 1824. 

Margin posterior to the beak nearly straight, anterior to the beak 
profoundly concave. The sulcations of the umbo gradually change into 
obscure undulations over the rest of the surface. Margin crenulated or 
smooth. The anterior, basal, and posterior margins form a nearly 
symmetrical curve. Umbonal region thick; cardinal teeth strong. 


Length, 18 mm.; height, 18 mm.; diameter, 5 mm. 


Occurrence.—St. Mary’s Formation. St. Mary’s River. CALVERT 
ForMATION. 3 miles south of Chesapeake Beach, Plum Point. 


Collections —Maryland Geological Survey, Johns Hopkins University. 


ASTARTE THOMASII Conrad. 
Plate XCIV, Figs. 1, 2. 


Astarte Thomasii Conrad, 1855, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 267. 

Astarte Thomasii Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. XV, Psa ole: 

Astarte Thomasii Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 7. 

Astarte Thomasii Conrad, 1866, Amer. Jour. Conch., vol. ii, p. 72, pl. iv, fig. 16. 

Astarte Thomasii Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 55, pl. viii, 
figs. 3-7. 

Astarte Coheni Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1489 (in 
part). 


Description.—* Triangular, not ventricose, inequilateral; ribs concen- 
tric, robust, recurved; concentric lines more or less marked, minute; 
toward the posterior end the ribs suddenly become obsolete; extremity 
truncated, nearly direct, or sloping inwards; inner margin crenulated; 
lunule large, ovate, acute, deeply excavated.” Conrad, 1855. 
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Shell rather thick and solid, especially in the umbonal region; car- 
dinal teeth well developed; margin crenulated or smooth. 

Length, 22 mm.; height, 19 mm.; diameter, 6 mm. 

Occurrence. ~CALVERT FORMATION. Plum Point, Lyon’s Creek (rare). 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
Academy of Natural Sciences of Philadelphia. 


ASTARTE CALVERTENSIS 0. sp. 
Plate XCIV, Figs. 3, 4. 


Astarte calvertensis (Glenn) Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 

pp. 1492, 1494 (listed).. 

Description.—Triangular; shell nearly flat, with about forty-five regu- 
lar, nearly equal concentric lines; apex moderately prominent, right 
angled or obtuse; anterior side shorter than posterior; lunule not deeply 
excavated; anterior basal margin a well rounded curve, posterior basal 
margin straight or slightly emarginate; posterior extremity above the 
line of the base and sharply rounded; posterior side straight; ligament 
areas impressed; teeth moderately prominent; basal margin crenate or 
smooth. 

This species differs from A. bella, A. concentrica and A. compsonema 
(all three synonymous?) to which it seems most closely related by being 
thinner, much flatter, less equilateral, more emarginate posteriorly and 
with less prominent and less projecting beaks. 

Length, 25 mm.; height, 20 mm.; diameter, 4.5 mm. 

Occurrence.—CALVERT ForMATION. Plum Point. 

Collection.—Maryland Geological Survey. 


ASTARTE SYMMETRICA Conrad. 


Astarte symmetrica Conrad, 1884, Jour. Acad. Nat. Sci. Phila., vol. vii, Ist ser. 
p. 154. 


Astarte symmetrica Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1488. 
. 


Description.—This species has not bean found by the author among 
Maryland materials. 

Occurrence.—St. Mary’s Formation (?). St. Mary’s River. 

Collection.—U. 8S. National Museum. 
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ASTARTE CUNEIFORMIS Conrad. 
Plate XCIII, Figs. 4, 5, 6. 


Astarte cuneiformis Conrad, 1840, Fossils of the Medial Tertiary, p. 42, pl. xx, fig. 9. 

Astarte varians Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 29. 

Astarte varians Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, 1st ser., p. 184. 

Astarte varians Conrad, 1845, Fossils of the Medial Tertiary, p. 67, pl. xxxvii, fig. 7. 

Astarte cuneiformis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Astarte cuneiformis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 7. 

Astarte varians Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 7. 

Astarte cuneiformis Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 52, pl. viii, 
fig. 10 only. 

Astarte (Ashtarotha) cuneiformis Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. vi, p. 1494. 


Description. Shell trigonal, much compressed; umbo flat, with dis- 
tant, shallow undulations, and acute little prominent ridges; apex very 
acute; lunule very profound, with a sharply carinated margin; posterior 
side produced, cuneiform, acutely rounded at the extremity; cardinal 
teeth long and rather slender; margin crenulated.” Conrad, 1840. 

This shell is quite variable. The undulations near the beak may be 
either coarse or quite fine and may extend over a good portion of the 
surface, or they may be almost obsolete. The posterior side may be 
much produced and acutely rounded, giving the shell a distinctly cunei- 
form shape; or it may be only very slightly, if at all, produced, when the 
shell becomes more compact and triangular in outline. This shortening 
may continue until some specimens approach A. vicina in outline. The 
inner margin may be smooth. The base may be regularly arched or 
may be emarginate posteriorly. 

Length, 33 mm.; height, 23 mm.; diameter, 6 mm. 

Occurrence.—CALVERT ForMATION. Chesapeake Beach, 3 miles south 
of Chesapeake Beach, Plum Point, Truman’s Wharf, Lyon’s Creek. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum, Academy of Natural Sciences of Philadelphia, 


Cornell University. 
ASTARTE CASTRANA Da. sp. 
Plate XCIH, Higs.'7,-8, 9: 


Astarte (Ashtarotha) obruta Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1490 (in part). 


Description.—Shell triangular, nearly equilateral, with rounded base; 


beak acute, turned slightly forward; shell flat or depressed; outer surface 
23 
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with small, shallow concentric grooves near the beak, slightly undulated 
over the rest of the shell by obscure and irregular growth lines, or in 
some specimens almost perfectly smooth over this outer part; teeth 
robust; ligament areas impressed; pallial line distinct; margin smooth 
or crenulated. 

This species is doubtless the ancestor of Astarte thisphila from which 
it may be readily separated by its much smoother surface, much flatter 
form and thinner shell, as well as by its lacking the flattening or depres- 
sion near the umbo so characteristic of thisphila. It has a less promi- 
nent beak, is flatter, less symmetrically rounded, thinner and much less 
smooth on the surface than Astarte obruta. It is found only at a lower 
horizon than either of the other two species mentioned above. 

Length, 25 mm.; height, 21 mm.; diameter, 4 mm. 

Occurrence.—CALVERT ForMATION. Plum Point, Church Hill, Reed’s. 

Collections.—Maryland Geological Survey, Johns Hopkins University. 


ASTARTE OBRUTA Conrad. 
Plate XCIV, Figs. 5, 6. 


Astarte obruta Conrad, 1834, Jour. Acad, Nat. Sci. Phila., vol. vii, 1st ser., p. 150. 

Astarte obruta Conrad, 1840, Fossils of the Medial Tertiary, p. 43, pl. xxi, fig. 2. 

Astarte obruta Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 

Astarte obruta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 7. 

Astarte (Ashtarotha) obruta Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1490 (in part). 


Description.—* Shell triangular, convex, smooth, with a few obsolete 
undulations; beaks prominent, sulcated, margin crenulated. .. . 

“ Allied to A. undulata Say, but is more convex and not profoundly 
undulated; the umbo is not flattened.” Conrad, 1834. 

Shell nearly equilateral, moderately thick; the suleations on the beak 
usually not prominent and extending but a very short distance from the 
tip of the beak; the rest of the gently convex surface smooth except for 
a few broad, almost obsolete, undulations; surface occasionally crossed 
from beak to base by exceedingly faint, slightly impressed, radial lines; 
beak projecting, acute, with its very tip curved somewhat forward. 

The gently rounded outline, and moderately convex, almost smooth 
surface serve to distinguish this species from any other. It is charac- 
teristic of the horizon of the upper fossiliferous bed at Governor Run, 


having been found, so far, at no other horizon. 
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Length, 27.5 mm.; height, 23.5 mm.; diameter, 6 mm. 

Occurrence—CHOPTANK ForMaATION. Governor Run (upper bed), 2 
miles south of Governor Run (upper bed), Flag Pond (upper bed), Tur- 
ner, Dover Bridge, Peach Blossom Creek, Trappe Landing, Sand Hill. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
Academy of Natural Sciences of Philadelphia. 


ASTARTE THISPHILA 0. sp. 
Plate XCIV, Figs. 7, 8, 9. 


Astarte undulata Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 185 (listed only); not of 
Say, 1824. 

Astarte undulata Conrad, 1867, Proc. Acad. Nat. Sci. Phila., vol. xix, p. 139 (listed 

only). 

Astarte obruta var. Harris, 18938, Amer. Jour. Sci., ser. iii, vol. xlv, pp. 26, 27 (listed 

only). 

Astarte (Ashtarotha) undulata Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt- 

vi, p. 1491 (in part). 

Description.—Shell triangular; moderately thick, convex, but de- 
pressed or flattened near the beak ; angular undulations on the beak promi- 
nent, becoming broader farther from the beak and extending well toward, 
or in some cases entirely to, the basal margin; tip of beak curved forward, 
producing a convex curve or shoulder on the dorsal margin just posterior 
to the apex; anterior margin regularly rounded; basal margin rounded 
anteriorly, straight or slightly emarginate posteriorly ; posterior extremity 
above the line of the base and obtusely rounded; interior smooth except 
in quite young specimens, when it is sometimes slightly undulated; teeth 
strong. 

This species is quite common at the horizon of yellowish sands so well 
exposed at Jones Wharf and has often been listed as A. undulata or as 
A. obruta, or A. obruta var. It differs from A. undulata Say by being 
usually less convex, by having coarser, broader undulations and a greater 
flattening near the beak, by being much less variable in its proportion of 
length to height—the height being less than the length while in undulata 
it is often greater—and by having a much more curved basal margin than 
the undulata. 

‘It differs from the A. obruta by having a less symmetrically curved sur- 
face and outline, by being strongly undulated and by the characteristic 
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convex curve or shoulder just posterior to the tip of the beak. Strati- 
graphically its occurrence is distinct from that of obruta since it has only 
been found in beds lower in the Miocene series than those containing the 
obruta. 

It differs from A. distans by being thicker and more convex, by hav- 
ing more numerous and more angular undulations, by having a beak that 
is less acute and prominent and more abruptly and strongly curved for- 
ward. The A. distans cannot, moreover, be considered as the young of 
this species. \ 

The few specimens obtained from Plum Point agree with the typical 
ones from Jones Wharf except that they have a somewhat less strongly 
undulated surface. They were found at Plum Point only in a very sandy 
stratum close to tide level. - from this sand-loving characteristic it re- 
ceives its name. | 

Length, 30 mm.; height, 26 mm.; diameter, 7 mm. 

Occurrence.—CHortaNk Formation. Governor Run (lower bed), 
2 miles south of Governor Run (lower bed), Flag Pond (lower bed), 
Jones Wharf, Pawpaw Point, Cuckold Creek, Cordova, Greensboro. CaL- 
VERT ForMATION. Plum Point. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum, Philadelphia Academy of Natural Sciences. 


ASTARTE PERPLANA Conrad. 


Plate XCIV, Pigs. 10, 41. 
Astarte perplana Conrad, 1840, Fossils of the Medial Tertiary, p. 48, pl. xxi, fig. 3. 
Astarte planutata [sic.] Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 187, (listed only). 
Astarte perplana Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 
Astarte planulata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 578. 
Astarte perplana Meek, 1864, Miocene Check List, Smith. Mise. Coll. (188), p. 7. 
Astarte plunulata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 7. 
Astarte (Ashtarotha) perplana Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. 
vi, p. 1493. 


Description.— “Shell triangular, inequilateral, much compressed ; disks 
coarsely wrinkled and obscurely undulated; posterior side subcuneiform ; 
extremity rounded; beaks prominent, acute, with angular grooves; lunule 
long, elliptical; inner margin crenulated.” Conrad, 1840. 

The strength of the undulations is somewhat variable; shell rather 
thick and solid; inner margin crenulated or smooth. 

Length, 36 mm.; height, 29 mm.; diameter, 6 mm. 
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Occurrence.—St. Mary’s Formation. St. Mary’s River. 


Collections.—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 


ASTARTE PARMA Dall: 
Plate XCIV, Fig. 15. 


Astarte (Ashtarotha) parma Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1493, pl. lvii, fig. 22. 

Description.—< Shell very flatly compressed, inequilateral, rostrate, the 
beaks at the anterior third low, acutely pointed, slightly recurved ; lunule 
narrow, deeper than wide; escutcheon, narrow, deep, as long as the 
posterior slope, which is almost straight; sculpture of the beaks with 
about five small, fine ribs, close together, followed by three or four very 
distant, much wider ripples, obsolete towards the ends and ventral 
margin, with a few irregularly spaced linear concentric sulci beyond; 
posterior dorsal profile slightly arcuate, basal margin slightly emargi- 
nate behind; anterior end rounded, posterior end pointed; inner ventral 
margins crenate; hinge-plate broad and flat with two long, narrow 
cardinals in each valve. Height, 25.0, length, 28.5, diameter, 7.0 mm. 

“This curious form differs from perplana by its more compressed, flatter, 
and more acutely pointed valves, and by its umbonal sculpture.” Dall 
1903. 

Occurrence.—CaLvERT Formation. Skipton, Plum Point. ° 

Collection.—U. S. National Museum. 


Order ANOMALODESMACEA. 


Superfamily ANATINACEA. 


Family PANDORID-E. 
Genus PANDORA Hwass. 
Subgenus CLIDIOPHORA Carpenter. 


PANDORA (CLIDIOPHORA) CRASSIDENS Conrad. 


Plate XCV, Figs. 1, 2. 


Pandora crassidens Conrad, 1838, Fossils of the Medial Tertiary, p. 2, pl. i, fig. 2. 
Pandora crassidens Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 572. 
Pandora crassidens Meek, 1864, Miocene Check List, Smith. Misc, Coll. (183), p. 12. 
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Description—* Shell perlaceous, concentrically wrinkled; the large 
valve extending much beyond the posterior base of the lesser; anterior 
side very short, margin widely subtruncate; posterior obtusely rounded 
inferiorly, terminating above in a very short and obtuse rostrum; dorsal 
submargin of the larger valve with two approximate carine; lesser valve 
with only one distinct carina placed very near the margin; anterior car- 
dinal tooth of the larger valve very long, thick, and slightly oblique, the 
posterior one very near the dorsal line, suleate or fosset shaped ; the middle 
one short and linear; in the flat valve, two oblique, very thick and promi- 
nent teeth, anterior to which is a shallow groove, bounded anteriorly by a 
rudimentary linear tooth; muscular impressions impressed; pallial im- 
pression punctate.” Conrad, 1838. 

Length, 20 mm.; height, 15 mm.; diameter, 4 mm. 

Occurrence.-—StT. MAry’s ForMaAtion. Cove Point, St. Mary’s River. 

Collection._-Maryland Geological Survey. 


Subgenus KENNERLEYIA Carpenter. 
PanporA (KENNERLEYIA) lata Dall. 
Plate XCV, Fig. 7. 
Pandora (Kennerleyia) lata Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1520, pl. lvii, fig. 18. 

Description.—* Shell small, left valve very convex, patulous below 
behind, with a rather broad escutcheon bounded by a strong carina; 
anterior area short, posterior area very narrow; rostrum very short and 
blunt, slightly recurved; surface concentrically striated; hinge-teeth 
short and small; lunule very deep, compressed, so as to appear linear ; 
right valve slightly concave, concentrically striated, with traces of the 
usual impressed radiating lines. Length 19.0, height 10.5, diameter 
3.5 mm. 

This species is shorter and thicker than P. arenosa and much less 
acute. Its exact provenance is not known, as it was received from the 
old National Institute, but the specimens have the livid purple color 
characteristic of many of the St. Mary’s fossils, and it is possible it was 
collected in that region.” Dall, 1903. 

Occurrence.—St. Mary’s Formation (?). St. Mary’s County (?). 

Collection—U. 8S. National Museum. (National Institute Collec- 
tion). 
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Family PERIPLOMATIDA. 
Genus PERIPLOMA Schumacher. 
PERIPLOMA PERALTA Conrad. 


Plate XCV, Fig. 3. 


Periploma alta Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, pp. 572, 585. 

Not Anatina alta C. B. Adams, 1852. 

Periploma alta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 11. 

Periploma alta Conrad, 1866, Amer. Jour. Conch., vol. ii, p. 70, pl. iv, fig. 10. 

Periploma peralta Conrad, 1867, Amer. Jour. Conch., vol. iii, p. 188. 

Periploma peralta Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1529, 

Description —« Suborbicular, subequilateral, anterior side subros- 
trated, end truncated, direct; basal margin profoundly rounded medially 
and posteriorly; anteriorly obliquely truncated or very slightly emargi- 
nate. 

“A much larger species than P. (Anatina) papyracea, Say, but closely 
allied.” Conrad, 1863. 

Shell large, depressed, thin; valves subcircular; external surface 
minutely pustulose. 

Length, 63 mm.; height (of fragment), 55 mm. 

Occurrence.-—St. Mary’s Formation. Cove Point. 

Collection.—Maryland Geological Survey. 


Family THRACIDAZ. 
Genus THRACIA Leach. 
THRACIA CONRADI Couthouy. 
Plate XCM, Bis. 4: 


Thracia declivis Conrad, 1831, Amer. Mar. Conch., p. 44, pl. ix, fig. 2; not of 
Pennant, 1777, Brit. Zool., vol. iv, p. 15; nor of Donovan (fide Couthouy) 
Conrad’s synonymy excluded. 

Thracia Conradi Couthouy, 1839, Bost. Jour. Nat. Hist., vol. ii, p. 158, pl. iv, fig. 2. 

Thracia Conradi Gould, 1841, Invert Mass., p. 50. 

Thracia Conradi DeKay, 1843, Nat. Hist. N. Y., Zoology vol. i, p. 237, pl. xxviii, 
fig. 284. 

Thracia Conradi Gould (Binney’s), 1870, Invert. Mass., p. 69, fig. 384. 

Thracia Conradi Dall, 1889, Bull. xxxvii, U. S. Nat. Mus., p. 64, pl. Ixix, fig. 9. 

Thracia Conradi Dall, 1903, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, p. 1524, 


Description.— Shell transversely ovate, ventricose, very light, brittle 
and thin, rather faintly diaphanous by reason of its want of thickness, 


360 SYSTEMATIC PALEONTOLOGY 


subequilateral, slightly gaping at both extremities, inequivalve, the right 
valve being the more convex, its whole margin projecting considerably 
beyond that of the left; beaks protuberant, large and cordiform, inclining 
a little backwards, the summit of the right one excavated or emarginate 
to receive the opposing one; incremental striz* numerous and distinct, 
occasionally forming feeble concentric ridges; the anterior portion of the 
shell is regularly rounded and its superior margins very thin; the pos- 
terior extremity is rather narrower and somewhat truncated, with an 
obtuse carination extending obliquely from the beaks to the angle of the 
basal and posterior margins ; between this carination and the superior and 
posterior margins the shell is shghtly compressed. The basal margin is 
sinuous, curving outwardly in its central portion, correspondent to the 
most convex part of the shell. Ligament externally very prominent, and 
prolonged in a thin membrane the whole length of the corselet which is 
strongly marked and extends from the beaks to the extremity ; the internal 
portion of the hgament is attached to a strong, thick nymphal callosity, 
projecting obliquely along the cardinal edge in each valve, wider toward 
the beaks and having its surface but slightly hollowed. Hinge destitute 
of a cardinal ossiculum. External color a pale, ashy-white surface cov- 
ered with a thin, light, cinereous epidermis, strongly adherent and form- 
ing numerous irregular, minute corrugations at the extremities, especially 
on the posterior one, but not shagreened as in 7’. corbuloides. Interior 
color a chalky white, not glassy, but somewhat inclining to nacre near the 
cardinal edge. Muscular impressions tolerably large, remote, the ante- 
rior narrow, elongated, contracted and tapering to a point towards the 
hinge margin; the posterior subtriangular or pyriform; pallial impres- 
sion very superficial, like the others, with a profound, subangular excava- 
tion posteriorly. 

“Length two and eighteen-twentieths, height two and four-twentieths, 
diameter one and six-twentieths inches.” Couthouy, 1839. 

The fossil shell seems usually to be larger than Couthouy’s living ones. 
Although often abundant, all specimens the writer has seen have been 
more or less broken and flattened. Because of this distortion their 
exact shape is difficult to determine and the writer prefers to retain until 
more perfect material is obtainable the name conradi. When such 
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' material is secured it will very probably show the fossil to be at least 
varietally different from the living species. In this event Dr. Dall’s 
proposed varietal name harris: will apply. 


Length, 75 mm.; height, 60 mm.; diameter, about 14 mm. 


Occurrence.—CALVERT ForMaTIon. Fairhaven, Lyon’s Creek, Plum 
Point, Chesapeake Beach. 


Collection.—Maryland Geological Survey. 


Family PHOLADOMY ACIDE. 


Genus MARGARITARIA Conrad. 
MARGARITARIA ABRUPTA (Conrad). 
Plate XCV, Figs. 5, 6. 


Pholadomya abrupta Conrad, 1832, Fossil Shells of the Tertiary, p. 26, pl. xii. 

Pholadomya abrupta Conrad, 1838, Fossils of the Medial Tertiary, p. 3, pl. i, fig. 4. 

Pholadomya abrupta Tuomey and Holmes, 1856, Pleiocene Fossils of South Caro- 
lina, p. 101, pl. xxiv, fig. 2. 

Pholadomya abrupta Emmons, 1858, Rept. N. Car. Geol. Survey, p. 300, fig. 231. 


Pholadomya (Margaritaria) abrupta Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. 
Vg Deaole- 


Margaritaria abrupta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 12. 
Margaritaria abrupta Dall, 1908, Trans. Wagner Free Inst. Sci., vol. iii, pt. vi, 
p. 1582. 

Description.—* Oblong oval, much compressed, with from three to five 
subacute distant ribs or ridges diverging from the apex; one side rather 
thick and strong, rounded at the extremity; the opposite side extremely 
thin, and reflected, with a truncated margin; muscular and pallial impres- 
sions distinct.” Conrad, 1832. 


The shell is pearly and fragile and is readily identified by the radial 
ridges crossing the dorsal portion of the shell from the beak to the base. 
The Survey possesses only some fragments. 

Occurrence.—Sr. Mary’s Formation. Cove Point, St. Mary’s River. 
Catvert Formation. White’s Landing. 


Collection.—Maryland Geological Survey. 
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Order PRIONODESMACEA. 


Superfamily MYTILZEEA. 


Family MYTILID€. 
Genus MYTILUS Bolten. 


My‘tILUs CONRADINUS d’Orbigny. 


Plate XCVI, Figs. 1a, 1b. 


Mytilus incrassatus Conrad, 1841, Amer. Jour. Sci., vol. xli, p. 8347; not of Deshayes 
1830. 

Mytilus incrassatus Conrad, 1845, Fossils of the Medial Tertiary, p. 74, pl. xlii, fig. 4. 

Mytilus Conradinus d@’Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 127. 

Mytilus incrassatus Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 

Pros, Diexiveties. dhaes 

Mytiloconcha incrassata Conrad, 1862, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 291. 

Mytiloconcha incrassata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Mytiloconcha incrassata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), 

190 fe 

Mytilus Conradinus Dall, 1898, Trans. Wagner Free Inst. Sci., vol. lii, pt. iv, p. 787. 

Description.—* Thick, much inflated; anterior margin slightly in- 
curved near the middle; basal margin not obtusely rounded ; hinge thick, 
with slightly prominent robust teeth.” Conrad, 1841. 

A remarkably large and almost perfect left valve from Plum Point 
shows the following characters: Shell highly convex, apically acute, lat- 
erally curved and posteriorly rounded in outline; external surface marked 
by distinct, inequidistant, concentric undulations with finer subordinate 
ones between; dorsal margin a convex curve; ventral margin a gently 
concave curve; beak heavy, solid; posterior portion of shell moderately 
thin ; interior dull pearly; hinge or tooth ridge long, narrow, curved and 
prolonged on the beak as a marginal groove; beak not medially grooved. 

The apical portions are usually the only part preserved. When young 
and badly worn, as is often the case, it becomes very difficult to separate 
M. conradinus from M. incurvus. 

Length, 180 mm.; width, 78 mm.; diameter, 34 mm. 

Occurrence.—CHoptank Formation. Governor Run, Flag Pond, 
Jones Wharf, Peach Blossom Creek, Dover Bridge, Greensboro. CALVERT 

3) 


ForMation. Chesapeake Beach, 3 miles south of Chesapeake Beach, 
Plum Point, Church Hill. 


MARYLAND GEOLOGICAL SURVEY 363 


Collections—Maryland Geological Survey, Johns Hopkins University, 
U. 8S. National Museum, Philadelphia Academy of Natural Sciences. 


Subgenus MYTILOCONCHA Conrad. 
Mytitus (MytTILoconcHA) INcURVUS Conrad. 


Plate XCVI, Figs. 2, 3, 4. 


Myoconcha incurva Conrad, 1839, Fossils of the Medial Tertiary, p. 3 of cover of 
No. 1; p. 52, pl. xxvili, fig. 1,, 1840. 
Mytilus incurvus Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. viii, p. 29. 
Mytilus (Myoconcha) incurvus Conrad, 1861, Fossils of the Medial Tertiary, No. 4, 
p. 88. 
Mytiloconcha ineurva Conrad, 1862, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 291. 
Mytiloconcha incurva Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 
Mytiloconcha incurva Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 7. 
Mytiloconcha incrassata Whittield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 38, pl. V, 
figs. 10, 11; not of Conrad. 
Mytilus (Mytiloconcha) incurvus Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 789. 
Description.—* Shell incurved, thick, narrowed towards the apex; 
posterior side with a submarginal furrow; hinge with a narrow straight 
groove for the cartilage, and a broad furrow on the posterior side.” Con- 


rad, eae. 


This shell is heavier, more sharply curved, has a longer and more mas- 
sive cardinal area and more nearly equidistant dorsal and ventral mar- 
gins than M. conradinus ; teeth strong, two in left and one in right valve, 
becoming obsolete in old age. As the cardinal area increases in length 
with growth the teeth are prolonged apically as ridges with a furrow on 
each side; area otherwise flat except for a marginal hgament groove ex- 
tending along the posterior side of the area to the apex. 

Length of imperfect valve, 120 mm.; width, about 35 mm. 

Occurrence—CHOPTANK Formation. Greensboro, Cordova, near 
Skipton, Dover Bridge (Dall). Canverr Formation. Church Hill, 
Truman’s Wharf. Also at an unknown horizon in Calvert County 
(Conrad). 

Collections—Maryland Geological Survey, U. 8S. National Museum, 
Philadelphia Academy of Natural Sciences. 
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Genus LITHOPHAGA Bolten. 


LITHOPHAGA SUBALVEATA Conrad. 


Plate XCVII, Fig. 1. 


Lithophaga subalveata Conrad, 1866, Amer. Jour. Conch., vol. ii, p. 73, pl. iv, fig. 4. 

Lithophaga subalveata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 40, [pl. vy, 

10g 

Description.—* Oblong, very thin and fragile, ventricose, posterior side 
produced, a slight wide furrow marks the umbonal slope, on and behind 
which are concentric grooves and lines; basal line slightly emarginate 
or contracted.” Conrad, 1866. 

A single broken valve shows a produced posterior side with a slight, 
wide, flat furrow on the umbonal slope crossed by concentric grooves 
with posterior end narrow and somewhat bluntly rounded. From a 
comparison with Conrad’s broken and poorly patched type in the 
Academy of Natural Sciences, the two shells seem to be the same. 

Occurrence.—CALVERT ForMATION. 3 miles west of Centerville. 

Collections.—Maryland Geological Survey, Philadelphia Academy of 
Natural Sciences. 


LITHOPHAGA IONENSIS 0. sp. 
Plate XCVIL, Figs: 2, 3. 


Description.—Shell very thin and fragile, anterior end rounded, 
posterior region broadened, posterior end rounded; external surface 
either smooth or concentrically wrinkled across the umbonal slope; 
ventral margin slightly convex; dorsal margin straight to the posterior 
end of the hinge line, then rounded and declining; within, a slight 
submarginal dorsal thickening or ridge just beneath, and extending 
the length of, the hinge and minutely grooved for the ligament; beak 
not prominent; no sulci. 

Some specimens are less inflated and posteriorly broadened and more 
eylindrical with nearly straight ventral margin, and dorsal margin at 
posterior end of hinge line more angular than the type. These dif- 
ferences, however, do not seem to be of enough value to warrant varietal 
distinction. Specimens are found in the shells of Melina, Ostrea and 
Pecten, at times riddling these shells by their boring. 
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Length, 13 mm.; width, 6 mm.; diameter, 2 mm. 
Occurrence.—CHOPTANK Formation. Jones Wharf, Dover Bridge, 


Greensboro, Cordova. 
Collections —Maryland Geological Survey, Johns Hopkins University. 


Genus CRENELLA Brown. 


CRENELLA VIRIDA 0. Sp. 
Plate XCVII, Fig. 4. 


Description.—Shell very small, thin, delicate, of pearly gray luster, 
elongated ovate in shape, elevated ; beak projecting and sharply rounded ; 
margins gracefully curved; radial scupture of fine, close-set, narrow, 
rounded, raised lines, their number increasing by dichotomy and by in- 
tercalation between older lines. 

As compared with C. dupliniana this species is more elongated, less 
elevated, less robust, has coarser sulcations and these sulcations are more 
branching than in C. dupliniana. 

Length, 1.65 mm.; width, 1.25 mm. 

Occurrence.—CHOPTANK ForMATION. Greensboro. 


Collection—Maryland Geological Survey. 


CRENELLA GUBERNATORIA 0. Sp. 
Plate XCVII, Fig. 5. 


Description.—Shell small, stout, rounded oyate, anteriorly broadened ; 
shell depressed ; beak rounded and projecting very slightly; radial sculp- 
ture prominent and coarse, ridges flattened and with narrow interspaces, 
some being dichotomous, other added ribs are intercalated between previ- 
ously existing ones. 

This is a less elevated, more rounded, more coarsely sculptured and 
stouter species than C. virida. 

Length, 1.72 mm.; width, 1.5 mm. 

Occurrence.—CHOPTANK Formation. Governor Run. 


Collection—Maryland Geological Survey. 
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Genus MODIOLUS Lamarck. 
MopIoLus DUCATELIL Conrad. 
Plate XCVII, Figs. 6, 7. 


Modiola Ducatellii Conrad, 1840, Fossils of the Medial Tertiary, p. 53, pl. xxviii, 
fig. 2. 

Perna Ducatellii Conrad, 1863, Proc, Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Volsella Ducatellii Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 7. 

Modiolus Ducatelii Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 793. 


Description.—* Shell profoundly elongated, ventricose. valves con- 
tracted obliquely from the apex to the middle of the basal margin; lines 
of growth coarse and prominent; extremity of hinge line salient and 
rounded; posterior extremity regularly rounded; anterior extremity 
rather prominent and pointed.” Conrad, 1840. 

This shell is rarely found entire. But its identification should give no 
difficulty, especially if the beak is present. 

Length, 133 mm.; width, 55 mm.; diameter, 21 mm. 

Occurrence—St. Mary’s Formation. Cove Point. CHopranx For- 
MATION. Governor Run, 2 miles south of Governor Run, Jones Wharf, 
Turner, Dover Bridge, Cordova. Catvert Formation. Chesapeake 
Beach, 3 miles south of Chesapeake Beach, Plum Point, Reed’s. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
Maryland Academy of Science, U. 8. National Museum. 


Section GREGARIELLA Monterosato. 
MoproLus vireinicus (Conrad). 
Plate XCVII, Figs. 8a, 8b. 
Modiolaria virginica Conrad, 1867, Amer. Jour. Conch., vol iii, p. 267, pl. xxii, 


fig. 3. 
Modiolaria virginica Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iil, pt. iv, p. 806. 


Description.—* Oblong, subarcuate, ventricose anterior side without 
radiating lines; umbonal slope raised, rounded with close, crenulated, 
radiating lines, extending to the posterior margin and disposed to bifur- 
cate towards the base; beaks nearly terminal.” Conrad, 1867. 

In front of the smooth area extending from the umbonal area to the 
ventral margin there is a small area near the beak with radiating crenu- 
lated lines; edge of valve finely beaded; dorsal margin not angular but 


curved. 
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There seem to be no good generic grounds for separating M. virginicus, 
M. dalli and M. ionensis from each other, and hence, largely from 
the pronounced Gregariella features of M. ionensis, it has seemed best to 
place the three species under that section of Modiolus rather than to con- 
sider them under Modiolaria. 

Length, 7.5 mm.; width, 4 mm.; diameter, 2.3 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 


Collection Maryland Geological Survey. 


MopIoLus DALLI 0. sp. 
Plate XCVII, Figs. 9, 10. 


Description.—Shell small, thin, delicate, somewhat perlaceous, vaulted, 
elongated; posterior dorsal margin subangulated at end, rest of margin 
rounded, posterior margin and posterior portion of basal margin strongly 
erenulated, anterior and dorsal margins partly faintly crenulated, mid- 
basal margin smooth; ligament groove narrow, straight; interior of shell 
smooth; posterior and anterior areas of outer surface of shell sculptured 
with fine rounded radial threads reticulated or granulated by concentric 
lines, near posterior basal margin additional fine radial lines pro- 
duced by branching or by intercalation between longer lines; posterior 
slope rudely undulose, especially in its superior portion ; slope from beak 
to posterior basal margin distinctly elevated and ridged, anterior to which 
the surface is depressed or almost grooved at junction of sculptured and 
smooth areas; smooth area crossed by irregular concentric growth striz ; 
anterior radial sculpturing faint. 

‘This species is much more produced, is thinner and more finely and 
delicately sculptured than M. virginicus, which is a compact, stout and 
somewhat coarsely sculptured species. It is named in honor of Dr. W 
Fis Dall. 
Length, 8.9 mm.; height, 4.5 mm.; diameter, 2 mm. 
Occurrence.—CHOPTANK ForMaTION. Pawpaw Point. 


Collection.—Maryland Geological Survey. 
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MopDIOLUS IONENSIS Nn. sp. 
Plate XCVII, Figs. 11, 12. 


Description.—Shell small, exceedingly thin and fragile, highly perla- 
ceous, translucent to nearly transparent, elongated, narrowed and curved, 
moderately inflated; beak depressed, not prominent; posterior portion 
of shell made oblique by strong arching of dorsal margin and incurving 
cf basal margin; marginal crenulations entire except on a part of the 
basal margin; those just anterior to the beak especially strong and almost 
like teeth; ligament groove very narrow, shallow and inconspicuous; in- 
terior of shell showing exterior radiating sculpture; exterior with broad 
area extending from beak to emarginate base and smooth except for faint 
concentric growth lines, this smooth area separating anterior and pos- 
terior radially sculptured areas; radial sculptured lines crossed by 
irregular concentric lines producing irregular granulation; umbonal slope 
back to posterior basal margin higtly elevated; medial smooth area 
flattened. 

This species is more produced, much more delicate and fragile, and has 
a much more strongly incurved basal margin than M. dalli. 

Length, 7 mm.; height, 3 mm.; depth, 1 mm. 

Occurrence—CHopTank Formation. Jones Wharf. 

Collection.—Maryland Geological Survey. 


Genus MODIOLARIA Beck. 
MODIOLARIA CURTA N. sp. 


Plate XCVII, Fig. 13. 


Description.—Shell small, thin, fragile, pearly, short and compactly 
rounded, highly vaulted; radial sculpturing on dorsal and posterior por- 
tions very distinct, ridges broader than interspaces and flattened some- 
what on top; sculpturing just beneath beak distinct; from beak to mid- 
basal margin a broad area without radial sculpturing, but with concentric 
growth lines visible; beak high and slightly projecting; interior showing 
external radial ridging very distinctly. 

Length, 3.8 mm.; height, 2.9 mm. 

Occurrence.—CaLverT Formation. Plum Point. 

Collectton.—Cornell University. 
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Superfamily ANOMIACEA. 
Family ANOMIIDA. 


Genus ANOMIA (Linneé) Miiller. 


ANOMIA SIMPLEX d’Orbigny. 
Plate XCVIII, Fig. 1. 


Anomia simplex @Orbigny (1845, Spanish ed.), 1853, Moll. Cubana, vol. ii, p. 567, 
pl. xxxviii, figs. 31-38. 

Anomia ephippium var. Conrad, 1845, Fossils of the Medial Tertiary, p. 75, pl. xliii, 
fig. 4. 

Anomia Conradi @Orbigny, 1852, Prod. Pal. Strat., vol. iii, p. 184, pl. xxv, fig. 30. 

Anomia ephippium Tuomey and Holmes, 1855, Pleiocene Fossils of South Carolina, 
p. 18, pl. v, fig. 4. 

Anomia ephippium Holmes, 1858, Post-Pleiocene Fossils of South Carolina, p. 11, 
pl. ii, fig. 11. 

Anomia ephippium Emmons, 1858, Rept. N. Car. Geol. Survey, p. 277. 

Anomia Conradi Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 582. 

Anomia Conradi Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 4. 

Anomia simplex Dall, 1889, Bull. xxxvii, U. S. Nat. Mus., p. 32, pl. liii, figs. 1, 2. 

Anomia simplex Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 784. 


Description.Shell thin, translucent, irregularly circular in outline; 
superior valve strongly convex or inflated ; exterior surface with very faint 
irregular concentric growth striations or, more commonly, smooth; 
within, byssal scars distinct, subequal, close; lower valve irregularly flat, 
with irregular concentric growth stri. 

Length, 15 mm.; width, 15 mm.; diameter, 6 mm. (small upper 
valve). 


Occurrence.—St. Mary’s Formation. St. Mary’s River. 
Collection.—Maryland Geological Survey. 


ANOMIA ACULEATA Gmelin. 
Plate XCV WI, Figs..2,.3, 4, 5. 


Anomia aculeata Gmelin, 1792, Syst. Nat., t. vi, p. 3346. 

Anomia aculeata Gould, 1841, Invert. Mass., p. 139, fig. 90. 

Anomia aculeata Gould (Binney’s), 1870, Invert. Mass., p. 204, fig. 498. 

Anomia aculeata Verrill, 1873, Rept. U. 8. Fish Com. for 1871-2, p. 697, pl. xxxii, 
figs. 239-240a. 

Anomia aculeata Dall, 1889, Bull. xxxvii, U. 8. Nat. Mus., p. 82, pl. lili, figs. 5-8. 

Anomia aculeata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 784. 
24 


370 SYSTEMATIC PALEONTOLOGY 


Description.—Shell irregularly rounded; upper valve irregularly and 
moderately convex, beak but slightly prominent and very near the mar- 
gin, the external surface ornamented near the beak with fine, radiating, 
undulated lines of minute scales which become rounded pustules nearer 
the margins; within almost smooth: lower valve flat, smooth except for 
slight, irregular, concentric growth lines. 

The shape varies according to the position occupied during growth 
but is usually irregular. A magnificent specimen of an upper valve 
from Plum Point, with beak broken, is very thick, symmetrical and pro- 
foundly and regularly elevated, being in height 45, width 46, and diam- 
eter 13 mm. At several localities young specimens have been found that 
in some cases show the ornamentation of A. aculeata and have been re- 
ferred to it, while in others no ornamentation has developed and they are 
considered as indeterminate, though most probably they are also the 
voung of A. aculeata. 

Height, usually about 37 mm.; width, 35 mm., but see preceding 
description. 

Occurrence—St. Mary’s Formation. St. Marys River, Cove 
Point (?). CHopranKk Formation. Jones Wharf, Trappe Landing (?). 
CatvertT Formation. Plum Point, 3 miles south of Chesapeake 
Beach (?). 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 


Superfamily PECTINACEA. 
Family LIMIDAE. 


Genus LIMA (Bruguiére) Cuvier. 
LIMA PAPYRIA Conrad. 
Plate XCVIII; Fig. 6. 


Lima papyria Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 30. 

Lima papyria Conrad, 1845, Fossils of the Medial Tertiary, p. 76, pl. xliii, fig. 7. 
Lima papyria Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 582. 

Lima papyria Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 4. 
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Description.—* Obliquely obovate, thin and fragile, inflated; with 
prominent radiating lines, distant towards the anterior margin; anterior 
margin angulated at base of the ear, truncated or slightly concave below, 
and abruptly rounded where it joins the basal margin; ears small. 
-u. Conrad, 1841: 

This species has very rarely been collected. It seems confined to a 
thin band found here and there at an elevation of three or four feet above 
tide in the cliff just south of Plum Point. It is very fragile and diffi- 
cult to obtain entire. 

Height, 25 mm.; width, 21 mm.; diameter, 7 mm. 

Occurrence—CaLvERT Formation. Plum Point. 

Collection.—Maryland Geological Survey. 


Family SPONDYLIDE. 
Genus PLICATULA Lamarck. 


PLICATULA DENSATA Conrad. 
Plate XCVIII, Figs. 7, 8, 9. 


Plicatula densata Conrad, 1848, Proc. Acad. Nat. Sci. Phila., vol. i, p. 311. 
Plicatula densata Conrad, 1845, Fossils of the Medial Tertiary, p. 75, pl. xliii, fig. 6. 
Plicatula densata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 582. 
Plicatula densata Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 4. 
Plicatula densata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 35, pl. v, figs. 
3-8: 
Plicatula densata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 763. 
Description.—* Ovate, thick, ‘profoundly and irregularly plicated; 
inferior valve ventricose; ribs acute, with arched spiniform scales; car- 
dinal teeth large, curved, laterally striated, crenulated on the margins; 
larger cardinal tooth in each valve slightly bifid, broad ; muscular impres- 
sion prominent. ... The valves have about ten folds, and the lower 
valve closely resembles a variety of Ostrea Virginiana.” Conrad, 1843. 
This species is distinguished from the P. marginata Say, by its broader, 
rounder, flatter form, more irregular and less prominent as well as finer 
plications and greater tendency to lateral curvature of the beaks. 
Length, 37 mm.; width, 31 mm.; diameter, 6 mm. 
Occurrence.—CAtvert Formation. Church Hill. 
Collecttons—Maryland Geological Survey, Johns Hopkins University. 
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Family PECTINIDA. 
Genus PECTEN Miller. 
Subgenus PECTEN ss. 


PECTEN (PECTEN) HUMPHREYSII Conrad. 
Plate XC Vl Mies. 10 bie: 


Pecten Humphreysii Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 194, pl. ii, fig. 2. 

Vola Humphreysii Conrad, 1863, Proc. Acad. Nat. Sci. Phila, vol. xiv, p. 582. 

Pecten Humphreysii Meek, 1864, Miocene Check List, Smith. Mise. Coll.(183), p. 4. 

Vola Humphreysii Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, pp. 32-34, pl. iv, 

figs. 6-9, 
Pecten (Pecten) Humphreysii Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, pp. 720, 721. 

Description.—* Suborbicular, inferior valve convex; superior flat, 
and with about seven remote, narrow, convex ribs, and concentrically 
wrinkled; towards the apex is a concave depression; ears equal, sides 
direct and straight; inferior valve with the ribs wide, approximate, 
plano-convex and longitudinally striated; one of the ears emarginate at 
the base.” Conrad, 1842. 

The inferior valve has usually seven or eight broad elevated ribs, one 
with eleven ribs, however, was much less convex, showing probably that 
the requisite strength having been obtained by an increase in the ribbing, 
the marked convexity characteristic of the seven ribbed valves was no 
longer necessary. Fine concentric striz are very characteristic of the 
upper valve and are simulated by the concentric growth lines of the 
lower one. 

Length, 110 mm.; width, 125 mm. 

Occurrence——CaLvEeRT Formation. Fair Haven, lLyon’s Creek, 
Chesapeake Beach, Plum Point, Truman’s Wharf, White’s Landing, 
Reed’s, Centerville, Burch (Dall), (not abundant). 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


Subgenus AMUSIUM Bolten. 


PECTEN (AMUSIUM) -MORTONI Ravenel. 


Plate XCIX, Fig. 1. 


Pecten Mortoni Ravenel, 1844, Proc. Acad. Nat. Sci. Phila., vol. ii, p. 96. 
Pecten Mortoni Tuomey and Holmes, 1855, Pleiocene Fossils of South Carolina, 
Dic DIX ees linee. 
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Pecten Mortoni Emmons, 1858, Rept. N. Car. Geol. Survey, p. 281. 

Amusium Mortoni Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 582. 

Amusium Mortoni Meek, 1864, Miocene Check List, Smith. Mise Coll. (185), p. 4. 

Pecten (Amusium) Mortoni Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, 
Pawo 


Description.—“‘ Orbicular, thin, both valves moderately convex, one 
more so than the other—outside, with numerous concentric obsolete 
stria; inside—with from eighteen to twenty-four radiating double ribs, 
slightly elevated; ears large, subequal, striated externally.” Ravenel, 
1844. 

This large, thin, flattened species is rarely obtained entire. It 1s quite 
rare in Maryland, the Survey having no specimens. A few broken pieces 
in the National Museum are labelled “ Fairhaven and Cove Point.” 
These specimens are probably from Cove Point and the reference to 
Fairhaven a mistake, since the two localities are separated geographically 
by about thirty miles and stratigraphically by about almost the entire 
Maryland Miocene column, rendering it unlikely that through accidental 
admixture part of the material came from one place and part from the 
other. The character of the shell substance in the specimens is sound 
and not unlike that found at Cove Point; while in the Fairhaven cliffs 
all the shells have entirely lost their shell substance through decay and 
exist only as casts, except Ustrea percrassa, in which the shell substance 
is still present but very badly decayed, and Discinisca lugubris which is 
here as everywhere else still fresh and polished. 

Length,—the fragments indicate a length of about 160 mm. 

Occurrence—St. Mary’s Formation. Cove Point. 

Collection.—U. 8. National Museum. 


Subgenus PSEUDAMUSIUM H. and A. Adams. 


PECTEN (PSEUDAMUSIUM) CERINUS Conrad. 


Plate XCIX, Fig. 2. 


Pecten cerinus Conrad, 1869, Amer. Jour. Conch., vol. v, p. 39, pl. ii, fig. 2. 
Pecten (Pseudamusium) cerinus Dall, 1898, Trans. Wagner Free Inst. Sc1., vol. iii, 
Dt. div, De os: 

Description.—“ Subovate, extremely thin, compressed; ears equal; 
right valve radiately ribbed; ribs very slightly raised and rounded; 
surface ornamented by minute, close divaricating lines, left valve without 
ribs.” Conrad, 1869. 
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“ Shell small, thin, polished, compressed; left valve more convex, 
with about twenty faint, flat, rather irregular obsolete ribs, separated by 
narrower, shallow sulci, the whole surface with minute Camptonectes 
striation; right valve with concentric incremental lines and a few faint 
threads near the beaks and anterior submargin; ears small, subequal; 
etenolium present; cardinal and auricular crura developed; interior of 
left valve faintly fluted, but without lire. . .. 

“Tn some of the specimens there are a few feeble concentric undula- 
tions near the beak of the left valve.” Dall, 1898. 

Length, 19 mm.; width, 18 mm. 

Occurrence—CHOPTANK Formation. Jones Wharf. Catverr For- 
MATION. Plum Point, Charles county near the Patuxent river (fide 
Cope). (Very rare and quite small.) 

Collections—Maryland Geological Survey, U.S. National Museum, 
Philadelphia Academy of Natural Sciences. 


Subgenus CHLAMYS Bolten. 
Section CHLAMYS ss. 
PrecTEN (CHLAMYS) CoccyMELUS Dall. 


Plate XCIX, Fig. 3. 
Pecten (Chlamys) coceymelus Dall, 1898, Trans. Wagner Free Inst., vol. iii., pt. iv, 
p. 741, pl. xxxiv, fig. 1. 

Description.—* Shell small, ovate, inflated, strongly sculptured, with 
unequal ears; disk with eighteen narrow, high compressed ribs, with 
wider interspaces, which near the basal margin carry one or two very 
small radial threads; the backs of the ribs support numerous high, evenly 
spaced, distally guttered, small spines; in the interspaces only transverse 
sculpture of wavy incremental lines; submargins small, narrow, with 
fine, beaded radial threads, which in the left valve also extend over the 
ears; hinge line short, the cardinal crura developed, sharply cross- 
striated; auricular crura present; interior of the disk fluted in harmony 
with the external ribs... . 

“A single left valve of this elegant species was obtained. [rom the 
young of P. Madisonius, which sometimes approach it, it is easily distin- 
guished by its more oval and inflated form, nearly smooth interspaces, 
and compressed ribs.” Dall, 1898. 
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Gradient forms show a close genetic relationship with P. madisonius 
as found in the Calvert formation. 

Length, 30 mm.; width, 25 mm. ; diameter, 5 mm. 

Occurrence.—CALVERT ForMATION. Plum Point, Chesapeake Beach, 
8 miles south of Chesapeake Beach. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


Section NODIPECTEN Dall. 
PECTEN (CHLAMYS) ROGERSI Conrad. 


Plate XCIX, Fig. 4. 


Pecten Rogersii Conrad, 1834, Jour. Acad. Nat. Sci. Phila., vol. vii, Ist ser., p. 151. 
Pecten Rogersii Conrad, 1840, Fossils of the Medial Tertiary, p. 45, pl. xxi, fig. 9. 
Pecten Rogersi Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten Rogersi Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 4. 

Pecten (Nodipecten) Rogersi Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, 

p. 730. 

Description.—* Shell ovate, compressed; with four very large and 
broad convex ribs and numerous radiating lines; ears small. Length 
and height, one inch and one-eighth.” Conrad, 1834. 

“ Shell with four large and two smaller lateral simple ribs; internally 
lirate; submargins narrow, minutely scabrous, not radiated; the rest of 
the disk entirely covered with fine, squared, elevated, minutely scaly 
radial threads; ears subequal, finely radiated; sinus well-marked; cte- 
nolium and cardinal crura developed.” Dall, 1898. 

Length, about 13 mm., specimen broken and young. 

Occurrence—CHOPTANK FormatTion(?). Near Skipton. 

Collection.—U. 8. National Museum. 


Section PLACOPECTEN Verrill. 
PECTEN (CHLAMYS) CLINTONIUS Say. 


Plate XCIX, Fig. 5. 


Pecten Clintonius Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 135, 
joule, wee, Giver, Pe 

Peeten Clintonius Conrad, 1840, Fossils of the Medial Tertiary, p. 47, pl. xxiii, fig. 1. 

Pecten Clintonius Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten Clintonensis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 5. 

Pecten (Placopecten) Clintonius Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 725. 
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Description.—* Auricles equal; surface with from one hundred and 
forty to one hundred and eighty elevated longitudinal lines. 

“Shell suborbicular, compressed, with very numerous, regular, ele- 
vated strie, which are muricated with minute scales formed by transverse 
wrinkles, that are sparse in the middle of the length, and crowded each 
side of the shell; the intervening spaces are regularly concave, and in 
parts very distinctly wrinkled: auricles equal, striated like the general 
surface: within simple, margin striated.” Say, 1824. 

This flattened, thin, finely striated shell is very rare in Maryland. 
It is given on the authority of Dr. Foreman who gave no locality, how- 
ever. No other one has reported it from the State. 

Length, about 100 mm.; width, rather more (Say). 


PECTEN (CHLAMYS) MARYLANDICUS Wagner. 


Plate XCIX, Fig. 6. 


Pecten Marylandicus Wagner, 1839, Jour. Acad. Nat. Sci. Phila., vol. viii, lst ser., 
p. 51, pl. [2], fig. 2. (Possibly printed privately in 1838.) 

Pecten tenuis H. C. Lea, 1845, Trans. Amer. Philos. Soc., vol. ix, p. 246, pl. xxxv, 
fig. 35. 

Pecten Maryiandicus Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten tenuis Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten marylandicus Meek 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 4. 

Pecten tenuis Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 4. 

Pecten (Placopecten 2) marylandicus Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 
Lit, pt. dv, p. “2s. 


Description.—* Shell ovate, compressed ; ribs numerous, consisting of 
narrow, nearly smooth striew, disposed in pairs; interstitial spaces each 
with a carinated line; ears unequal; inferior valve very slightly convex ; 
ribs similar to those of the opposite valve; inner margin of the valve 
with profoundly elevated lines. 

“This Pecten is allied to Pecten Madisonius Say, but can readily be 
distinguished by its want of broad, elevated ribs, and a surface destitute 
of scales....” Wagner, 1839. 

A comparison of numerous specimens shows that the lower valve is 
more convex than Wagner’s description would indicate. The upper 
valve is but slightly convex, and its ear has the byssal notch well marked. 
The interior of each valve is gently fluted in harmony with the external 
ribs. 
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Length, 69 mm.; width, 67 mm.; diameter, 11 mm. 

Occurrence. —CHOPTANK FormMaATIoN. Governor Run, 2 miles south 
of Governor Run, Flag Pond, St. Leonard Creek, Jones Wharf, Dover 
Bridge. Catvert Formation. White’s Landing, near Friendship in 
railway cutting. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
Philadelphia Academy of Natural Sciences. 


Section LYROPECTEN Conrad. 


PECTEN (CHLAMYS) MADISONIUS Say. 


Plate C, Fig. 1. 


Pecten Madisonius Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 134. 
Pecten Madisonius Conrad, 1840, Fossils of the Medial Tertiary, p. 48, pl. xxiv, fig. 1. 
Peeten Madisonius Emmons, 1858, Rept. N. Car. Geol. Survey, p. 282, fig. 200. 
Pecten Madisonius Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 
Pecten Madisonius Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 4. 
Pecten Madisonius Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 30, pl. iv, 
figs. 1-5; pl. il, fig. 8. 
Pecten (Lyropecten) Madisonius Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 724. 

Description—* Much compressed, with about sixteen striated ribs. 

“ Shell rounded, much compressed; the whole surface covered with 
sealy strie: ribs elevated, rounded, with about three striz on the back of 
each; intervening grooves rather profound: ears equal, sinus of the ear 
of the superior valve profound, extending at least one-third of the length 
of the ear.” Say, 1824. 

The ribs are usually about sixteen or seventeen, but occasionally as few 
as twelve; lower valve convex, upper one nearly flat. The young from 
the Calvert formation often have but one prominent elevated spinose 
line on the back of each rib, with a faintly marked one on either side 
especially near the margin of the shell. A series of intermediate speci- 
inens from here shows a close relationship with P. coccymelus found at 
the same horizon. Another series of intermediate forms from the Chop- 
tank formation suggests a relationship to the P. marylandicus found at 
that horizon. From P. madisonius is probably descended P. jejffersonius, 
the ofishoot occurring in the St. Mary’s formation probably, so that 
the transitional forms found here render the discrimination of the two 
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species difficult at this horizon. For criteria for this discrimination see 
remarks under P. jeffersonius. 

Length, 160 mm.; width, 200 mm.; diameter, 40 mm. 

Occurrence.—St. Mary’s Formation. Cove Point, St. Mary’s River, 
Langley’s Bluff (Dall). CHopranx Formation. Governor Run, 2 
miles south of Governor Run, Flag Pond, Jones Wharf, Cuckold Creek, 
St. Leonard Creek, Turner, Pawpaw Point, Sand Hill, Dover Bridge, 
Trappe Landing, Peach Blossom Creek, Cordova, Greensboro (Md. Geol. 
Sur.) ; near Skipton (Dall). Catvert Formation. Fairhaven, Chesa- 
peake Beach, 3 miles south of Chesapeake Beach, Plum Point, 'Truman’s 
Wharf, Church Hill, 3 miles west of Centerville, Reed’s, White’s Land- 
ing, Wye Mills, Lyon’s Creek, Magruder’s Ferry. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum, Philadelphia Academy of Natural Sciences. 


PECTEN (CHLAMYS) JEFFERSONIUS Say. 
Plate C, Fig. 2. 


Pecten Jeffersonius Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 133, 

pls ax,) ties al 

Pecten Jeffersonius Conrad, 1840, Fossils of the Medial Tertiary, p. 46, pl. xxii, fig. 1. 

Pecten Jeffersonius Emmons, 1858, Rept. N. Car. Geol. Survey, p. 282, fig. 199. 

Pecten Jeffersonius Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten Jeffersonius Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 4. 

Pecten (Lyropecten) Jeffersonius Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 

pt. iv, p. 722. 

Description.—* Subequivalve, with from nine to eleven striated ribs. 

“Shell rounded, convex, not quite equivalved, one of the valves being 
a little more convex than the other; the whole surface covered with 
approximate scaly strie: ribs elevated, rounded, with six or seven striz 
on the back of each; intervening grooves profound: ears equal; sinus of 
the ear of the superior valve, not profound, being barely one-eighth part 
of the length of the ear: within with broad rounded flattened ribs.” Say, 
1824. 

This species is very probably a descendant of P. madisonius and is at 
times hard to distinguish from it. In general, jeffersonius is the more 
convex, the upper and lower valves being nearly equi-convex; while in 
madisonius the upper valve is flatter than the lower. The ribs of jeffer- 
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sonius are broader and the radial threads finer and more numerous. 
The best criterion, however, for their separation is found in the character 
of the byssal ear. “In Jeffersonius it is sculptured with fine, uniform, 
numerous threads, and the notch is shallow and leaves an inconspicuous 
fasciole. In Madisonius the upper part of the ear is provided with com- 
paratively few and coarse threads, and the notch is wide and deep with a 
broad and well marked fasciole.” Dall, loc. cit. 

Length, 130 mm.; width, 140 mm.; diameter, 25 mm., though often 
found considerably larger. 

Occurrence—StT. Mary’s Formation. St. Mary’s River. 

Collections—Maryland Geological Survey, Johns Hopkins University. 


PECTEN JEFFERSONIUS VAR. EDGECOMBENSIS (Conrad). 


Plate C, Fig. 3. 


Pecten Edgecomensis Conrad, 1862, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 291. 

Pecten edgecomensis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten Jeffersonius var. edgecomensis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 
ili, pt. iv, p. 722. 

Description.—* Suborbicular; height not quite equal to the length; 
lower valve-ribs 16 to 17, prominent, but not elevated, square or convex- 
depressed, not quite as wide as the intervening spaces, radiately lined 
with finely squamose striz, most conspicuous towards the margins, inter- 
stices of ribs carinated, in the middle squamose and finely striated; ears 
with fine close unequal squamose radiating lines, the larger ones promi- 
nent on the posterior side; margins of ligament pit carinated.” Dall, 
1898. 

The number of ribs in this variety varies from twelve to seventeen or 
occasionally more. In the middle of the spaces between the rihs the fine 
radial striae become somewhat larger. 

Length, 170 mm.; width, 185 mm.; diameter, 30 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River, Langley’s 
Bluff. 

OV eaoe-- Maryland Geological Survey, U.S. National Museum. 


PECTEN JEFFERSONIUS VAR. SEPTENARIUS Say. 


Plate C, Fig. 4. 


Pecten septenarius Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 136, 
pl. ix, fig. iii. 
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Pecten septemparius Conrad, 1840, Fossils of the Medial Tertiary, p. 47, pl. xxii, 
fig. 2. 

Pecten septenarius Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 31, pl. xiii, figs. 1-4. 

Pecten septenarius Conrad, 1868, Proc, Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Pecten septenarius Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 4. 

Pecten Jeffersonius var. septenarius Dall, 1898, Trans. Wagner Free Inst. Sci., vol. 

ili, pt. iv, p. 722. 

Description.—*‘ Shell convex, suborbicular: auricles subequal: surface 
with numerous slightly scaly strive, and about seven remote ribs, of which 
the three intermediate ones are much elevated, rounded or slightly flat- 
tened on the top. 

“The striz are equally distinct on the ribs, and in the intermediate 
spaces. ‘The scales are rather thick, very small, and not confined to the 
strie, but are also observable in the spaces between the strie.” Say, 
1824. 

In the young the ribs are flat-topped, transversely angular, and as 
broad across the top as at the base or even broader. In the old the ribs 
become more rounded transversely. Number of ribs seven or eight. 

Height, 90 mm.; width, 93 mm.; diameter, 21 mm. 

Occurrence—St. Mary’s Formation(?). St. Mary’s River(?). 


Collections—Maryland Geological Survey, U. 8S. National Museum. 


Superfamily OSTRACEA. 


Family OSTREIDZ.. 
Genus OSTREA Lamarck. 


OSTREA SELLAFORMIS VAR. THOMASII (Conrad). 


Plate C, Figs. 5a, 5b. 


Ostrea thomasii Conrad, 1867, Proc. Acad. Nat. Sci. Phila., vol. xix, p. 189 (listed 
only). 


Description.—Shell small, thin to moderately thick, fan-shaped to 
pear-shaped in outline; beaks laterally curved; ligament groove exca- 
vated; ribs on lower valve fifteen to twenty, of thin imbricated scales 
somewhat elevated; each margin in the lower valve just backward from 
the hinge line marked by a short punctate impressed line; upper valve 
thin, slightly convex, surface concentrically marked by the edges of ihe 
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thin flat lamelle; margins near the beak transversely denticulated or 
striated. 

This is one of the species named by Conrad and published by Cope 
(loc. cit.) that has never been described. The original specimens from 
Charles county are in the Academy of Natural Sciences in Philadelphia. 

This shell is closely allied to the upper Oligocene varieties of O. sella- 
formis and may be considered an early Miocene variety of the same 
species. 

Length, 58 mm.; width, 43 mm.; diameter, 15 mm. 

Occurrence.—CALVERT Formation. Charles county near the Patux- 
ent river (Cope); Plum Point, Truman’s Wharf, Chesapeake Beach, 
3 miles south of Chesapeake Beach. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum, Philadelphia Academy of Natural Sciences. 


OSTREA TRIGONALIS Conrad. 


Plate CI, Figs. la, 1b. 


Ostrea trigonalis Conrad, 1854, Wailes’ Rept. Agric. and Geol. Miss., p. 289, pl. xiv, 
fig. 10 (mame and figure only). 

Ostrea trigonalis Conrad, 1855, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 259. 

Ostrea trigonalis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 681. 


Description.—* Triangular, flat, surface irregular, with some indis- 
tinct radiating lines; muscular impression obliquely suboval, situated 
nearer the summit than the base; margin somewhat ascending, sub- 
margin carinated.” Conrad, 1855. 

“The species is wide spread and recognized by its flat upper valve, 
few-ribbed lower valve, straight hinge line, flat hinge area, with exca- 
vated central channel and the peculiar vermicular sculpture of the sub- 
margin on each side near the hinge line.” Dall, 1898. 

Length, 90 mm.; width, 70 mm. 

Occurrence—CHoPrTaNkK Formation. Jones Wharf, Greensboro 
(rare in Maryland). 

Collections—Maryland Geological Survey, U. 8. National Museum. 


OSTREA CAROLINENSIS Conrad. 


Plate CI, Figs. 2, 3, 4. 


Ostrea Carolinensis Conrad, 1832, Fossil Shells of the Tertiary, p. 27, pl. xiv, fig. 1. 
Ostrea carolinensis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 686. 
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Description.—*‘ Obovate, oblique, thick, compressed; superior valve 
flat; inferior valve convex, with concentric imbricated lamellae which 
are transversely plicated; beaks broad and prominent; fosset large and 
defined by broad prominent lateral ridges.” Conrad, 1832. 

The Maryland specimens are smaller and usually thinner than the 
original Carolina ones. ‘The ribs are fine and regular on some, on others 
irregular. The submargin of the upper valve near the beaks is trans- 
versely striated. This species is often very abundant. 

Length, 100 mm.; width, 75 mm.; diameter, 25 mm. 

Occurrence—St. Mary’s Formation. St. Mary’s River(?). CHop- 
TANK ForMaTION. Governor Run, 2 miles south of Governor Run, 
Flag Pond, Jones Wharf, Turner, Cuckold Creek, St. Leonard Creek, 
Peach Blossom Creek, Dover Bridge. 

Collections.—Maryland Geological Survey, Jobns Hopkins University, 
U. 8. National Museum. 


OSTREA PERCRASSA Conrad. 


Plate CII, Figs. 1, 2. 


Ostrea percrassa Conrad, 1840, Fossils of the Medial Tertiary, p. 50, pl. xxv, fig. 1. 

Ostrea percrassa Conrad, 1863, Proce. Acad. Nat. Sci. Phila., vol. xiv, p. 582. 

Ostrea percrassa Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 3. 

Ostrea percrassa Heilprin, 1884, 4th Ann. Rept. U.S. Geol. Survey, p. 318, pl. xvii, 

fig. 3. 
Ostrea percrassa Whitfield, 1894, Mon. xxiv, U. 8S. Geol. Survey, p. 29, pl. iii, figs. 
1-4. 

Ostrea percrassa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 683. 

Description.— Shell extremely thick and ponderous; hinge very 
broad; cartilage fosset wide and shallow; muscular impression exhibit- 
ing a very profound cavity.” Conrad, 1840. 

Lower valve convex exteriorly, deeply concave within; upper valve 
more nearly flat; shell substance of innumerable fine lamellx, often the 
home of boring forms. 

Length, 110 mm.; width, 95 mm. ; diameter, 40 mm. 

Occurrence-—CaLVERT Formation. Chesapeake Beach, 3 miles south 
of Chesapeake Beach, Plum Point, Hollin Cliff, Magruder Ferry, White’s 
Landing, Reed’s, Fairhaven, near Friendship, Milltown Landing. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
Cornell University. 
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OSTREA sp. 


In addition to the above described species of Ostrea some indetermi- 
nate valves were obtained at Church Hill, Skipton, and three miles west 
of Centerville. 


Superfamily PTERIACEA. 


Family MELINIDZE. 
Genus MELINA Retzius. 


MELINA MAXILLATA (Deshayes). 


Plate CII, Fig. 3; Plate CIII, Fig. 1. 


Perna mavillata Lamarck, 1819, An. sans Vert., vi, i, p. 142, (syn. excl.): ed. Deshayes, 
1836, vii, p. 78 (fide Dall). 

Perna torta Say, 1820, Amer. Jour. Sci., vol. ii, p. 38. 

Perna maxillata Conrad, 1840, Fossils of the Medial Tertiary, p. 52, pl. xxvii, fig. 1. 

Isognomon torta Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Melina torta Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 

Perna torta Whitfield, 1894, Mon. xxiv, U. S. Geol. Survey, p. 36, pl. v, figs. 12, 13. 

Melina mawillata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 667. 

Description.—Shell angularly pointed and slightly curved anteriorly, 
posteriorly ovate, surface moderately convex, with irregular shallow con- 
centric undulations marking growth lines; ventral edge thickened and 
somewhat inrolled; ligament area broad with fifteen to twenty shallow 
transverse grooves; exterior covered by a thin prismatic layer, interior 
layer pearly, thick, composed of many thin shelly lamine, interior surface 
nacreous. 

This shell is very rarely obtained entire. The prismatic layer is 
almost always gone entirely, and of the shelly, pearly portion, only the 
heavy anterior part is usually preserved. The shell is very often bored 
by Martesva ovalis and other burrowing forms. Perfect valves are very 
rare but may be obtained at Plum Point, Jones Wharf or Pawpaw Point 
at water level. 

Length, 165 mm.; width, 90 mm.; diameter, 17 mm., though frag- 
ments of larger individuals are often found. 

Occurrence—St. Mary’s Formation (?). Cove Point (?). CHop- 
TANK Formation. Governor Run, Jones Wharf, Pawpaw Point, Dover 
Bridge, Greensboro, Cordova, Skipton, St. Leonard Creek. CALVERT 
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Formation. Church Hill, 3 miles west of Centerville, Chesapeake 

Beach, Plum Point, Hollin Cliff, Reed’s, White’s Landing. 
Collections —Maryland Geological Survey, Johns Hopkins University, 

U. S. National Museum, Philadelphia Academy of Natural Sciences. 


Family PINNIDZ.. 
Genus ATRINA Gray. 
ATRINA HARRISII Dall. 
Plate CIII, Figs, 2, 3. 
Atrina Harrisii Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 668, 
jul, soab< Ties ILI 

Description.—* Shell rather thick (the fibrous layer lost in the speci- 
mens), ovately rounded behind, moderately convex; hinge line straight, 
ventral margin slightly incurved; the surface of the pearly layer shows 
the dorsal region with numerous fine longitudinal elevated lines, below 
which the shell is at first nearly smooth, then the ventral region is 
sculptured with numerous close-set concentric riblets. Length of por- 
tion preserved about 150, max. width 60, diam. 32 mm.” Dall, 1898. 

More perfect specimens show the hinge line to be slightly convex; 
the fine lines dorsally become obsolete toward the posterior end, the 
prismatic layer there showing only faint irregular concentric growth 
riblets that become stronger on the ventral slope; prismatic layer thin; 
ventral margin thickened and angularly incurved. 

Length, about 170 mm.; width, 85 mm.; diameter, 28 mm. 

Occurrence.—CHoOPTANK ForMATION. Pawpaw Point, Jones Wharf. 
CatverT Formation. Plum Point, Truman’s Wharf, Chesapeake 
Beach, White’s Landing. 

Collections —Maryland Geological Survey, Johns Hopkins University, 
U. S. National Museum, Philadelphia Academy of Natural Sciences. 


ATRINA PISCATORIA 0. Sp. 
Plate CIV, Fig. 1. 


Description.—Pearly layer of shell thin, prismatic layer thick ; moder- 
ately convex, rounded posteriorly; hinge line nearly straight; ventral 
margin incurved ; ventral and dorsal margins forming an angle of about 
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45 degrees with each other; dorsal region smooth; ventral region sculp- 
tured by rather distant irregularly spaced concentric riblets. 

This is much larger and broader and less acute anteriorly than 
A. harrisii, and is without the fine parallel lines characteristic of the 
dorsal region in that species. The specimen had been flattened so that 
the diameter given below is less than the true diameter. 

Length, about 200 mm.; maximum width, about 120 mm.; diameter, 
25+mm. 

Occurrence.-—CALvERT ForMATION. Chesapeake Beach. 

Collection.—Maryland Geological Survey. 


Superfamily ARCACEA. 


Family ARCIDA. 
Subfamily ARCIN/E. 


Genus ARCA (Linne) Lamarck. 
Subgenus SCAPHARCA (Gray) Dall. 
Section ANADARA Gray. 


Arca (ScAPHARCA) SUBROSTRATA Conrad. 
Plate CIV, Figs. 2, 3a, 3b. 


Arca subrostrata Conrad, 1841, Proc. Acad. Nat. Sci. Phila., vol. i, p. 30. 

Arca subrostrata Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii, Ist ser., p. 185. 

Arca subrostrata Conrad, 1845, Fossils of the Medial Tertiary, p. 58, pl. xxx, fig. 7. 

Scapharea subrostrata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 

Scapharca subrostrata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 

Scapharca tenuicardo Conrad, 1869, Amer. Jour. Conch., vol. v, p. 39, pl. ii, fig. 4. 

Scapharca subrostrata Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 45, pl. vi, 
figs. 11-13. 

Scapharca (Anadara) subrostrata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 655. 


Description.—“ Ovate; profoundly ventricose; ribs about 30, little 
prominent, flat, longitudinally sulcated; posterior side produced, cunei- 
form; rounded at the extremity; hinge linear in the middle, teeth obso- 
lete, except towards the extremities; within slightly sulcated; crenula- 
tions of the margin sulcated in the middle.” Conrad, 1841. 

Cardinal area grooved with numerous somewhat irregular, though 


nearly parallel grooves; posterior umbonal slope angulated near the 
25 
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umbo, rounded near the base; ribs sulcated by a strong median groove, 
supplemented usually by a finer groove on either side of the median one; 
posterior side flattened, ribs there but slightly prominent. 

Length, 53 mm.; height, 34 mm. ; diameter, 15 mm. 

Occurrence.—CALVERT FORMATION. Chesapeake Beach, 3 miles south 
of Chesapeake Beach, Plum Point, Truman’s Wharf, White’s Landing, 
Church Hill, 3 miles west of Centerville, Reed’s, Wye Mills, near 
Skipton. 

Collections —Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 


Arca (SCAPHARCA) ELNIA 0. Sp. 
Plate CIV, Figs. 4a. 4b. 

Description.—Shell large, moderately thick, but slightly elongated, 
not inflated, with prominent prosoccelous beak; cardinal area wide, with 
numerous irregular, zigzag, longitudinal grooves, bounded by a single 
deep curved groove from the beak to the ends of the hinge line; hinge 
line narrow; teeth small, obsolete medially, tending to become irregular 
at both ends of the series; right valve with about thirty-one low ribs 
hardly as wide on anterior dorsal slope as intervening spaces, broader 
and more elevated on posterior dorsal slope; each rib mesially sulcated 
by a groove with one or more subordinate grooves on either side; growth 
lines distinct; margin a continuous curve from anterior end of hinge 
line to posterior end of base, there sharply curved; posterior margin 
oblique to hinge line; interior margin crenulated; dorsal and posterior 
slopes meet in an angle that becomes rounded near the basal margin. 

This species seems to be intermediate between A. staminea and 
A. subrostrata, being perhaps more nearly related to the latter. 

Length, 60 mm.; height, 48 mm.; diameter, 22 mm. 

Occurrence.-—CHOPTANK Formation. Jones Wharf, lower bed at 
Governor Run, 2 miles south of Governor Run. 

Collection.—Maryland Geological Survey. 


ARCA (SCAPHARCA) CLISEA Dall. 
Plate CV, Fie. 1. 


Scapharca (Anadara) clisea Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, 
p. 657, pl. xxxiil, fig. 25. 
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Description.— Shell large, heavy, inflated, short, with small, high, 
somewhat prosoccelous beaks, the two halves of the wide cardinal area 
inclined to one another in the adult at an angle of about forty-five 
degrees; left valve with about thirty strong, flattened subequal 
radial ribs with narrower interspaces; in the young the ribs 
are furnished with small transverse nodulations, which gradually 
become obscure in the adult; the only transverse sculpture is of the 
ordinary incremental lines; the ribs in the adult are flat-topped and 
rarely show any tendency to mesial suleation, and when present it 
appears only on a few of the anterior ribs near the margin; the anterior 
end is obliquely rounded to the base, the posterior end a little produced 
basally; the cardinal area is exceptionally wide, with a single impressed 
line joining the beaks and six or seven concentric lozenges defined by 
sharp grooves; a deep groove also bounds the area; hinge line straight 
with numerous small vertical teeth, becoming much larger distally and 
tending to break up into granules at both ends of the series in the senile 
shelly Dall, 1898, 

This shell seems more closely related to A. idonea than to any other. 

Length, 51 mm.; height, 53 mm.; diameter, 53 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River, Crisfield 
well at depth of 140 feet (U. S. National Museum). 

Collections —Maryland Geological Survey, U. S. National Museum. 


Section SCAPHARCA ss. 
ArcA (SCAPHARCA) STAMINEA Say. 


Plate CV, Figs. 2, 3, 4, 5, 6. 


Arca staminea Say, 1882, Amer. Conch., pl. xxxvi, fig. 2. 

Arca elevata Conrad, 1840, Fossils of the Medial Tertiary, No. 1, 2a p. o1 cover. 

Arca callipleura Conrad, 1840, Fossils of the Medial Tertiary, p. 54, pl. xxix, fig. 2. 

Area triquetra Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 305. 

Arca triquetra Conrad, 1845, Fossils of the Medial Tertiary, p. 59, pl. xxxi, fig. 2. 

Scapharea callipleura Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Scapharea triquetra Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 

Scapharca callipleura Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 

Scapharca triquetra Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 6. 

Arca (Scapharea) callipleura Whitfield, 1894, Mon. xxiv, U. S. Geol. Survey, p. 438, 
DI sayig Hes ses 9) 

Scapharca (Scapharca) staminea Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 642. 
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Description.—* Shell thick prominently convex; with about twenty- 
eight ribs which are rounded and narrower than the intervening spaces, 
excepting on the anterior side, where they are broader, and simply 
wrinkled, those of the anterior part of the disk have one or two longi- 
tudinal impressed lines; they are crossed by numerous transverse, elevated 
lines, which are hardly more distant from each other than their own 
width ; intervening spaces wrinkled: beaks distant, curved a little back- 
ward, and the tip a little behind the hinge margin: area flattened, a 
little curved, rather spacious, with obvious impressed, oblique lines: 
hinge margin rectilinear, with small, numerous teeth: posterior margin 
regularly arcuated: base subrectilinear, very deeply crenated: anterior 
margin oblique, rectilinear: anterior side abruptly compressed.” Say, 
1832. 

Shell very elevated and ventricose; umbonal and posterior slopes form- 
ing almost a right angle, near which the ribs are striated instead of 
granulated ; basal margin regularly curved or in the more elongated speci- 
mens slightly incurved posteriorly. 

A careful comparison of what are doubtless the type specimens of 
A. callipleura shows that it is but a short, elevated, thickened and well 
sculptured form of A. staminea. 

Length, 44 mm.; height, 38 mm.; diameter, 21 mm. 

Occurrence.—CHOpTANK Formation. Governor Run, 2 miles south 
of Governor Run, Flag Pond, Jones Wharf, Cuckold Creek, Turner, 
Dover Bridge, Peach Blossom Creek, Greensboro. 

Collections Maryland Geological Survey, Johns Hopkins University, 


U.S. National Museum, Philadelphia Academy of Natural Sciences. 


Arca (SCAPHARCA) ARATA Say. 
Plate CV, Figs: Ya, 7b: 

Area arata Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 187, pl. x, fig. 1. 

Area arata Conrad, 1845, Fossils of the Medial Tertiary, p. 58, pl. xxx, fig. 6. 

Scapharea arata Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Scapharca arata Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 

Scapharea (Scapharca) arata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 

pt. iv, p. 648. 

Description.—* Shell transversely oblong, subrhomboidal, with about 

twenty-six longitudinal ribs; basal edge nearly parallel to the hinge 


margin, which latter terminates anteriorly in an angle. 
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“Ribs somewhat flattened, as wide or rather wider than the interven- 
ing spaces; the whole surface concentrically wrinkled: wmbones not re- 
markably prominent: apices remote, the intervening space rhomboidal, 
with continued indented lines, arcuated under the apices: hinge margin 
perfectly rectilinear, angulated at the extremities, the anterior one a 
little projecting: teeth with a continued, uninterrupted line, parallel, 
excepting at the two extremities of the line, which decline a little, and 
the teeth are there decidedly longer and oblique with respect to the 
others of the range: posterior end obliquely rounded to the base: base 
nearly rectilinear and parallel to the hinge margin, and deeply crenated 
on the inner margin: anterior end produced below the middle, and 
rounded, and a little contracted near the superior angle.” Say, 1824. 

Length, 55 mm.; height, 34 mm.; diameter, 16 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River (quite rare). 

Collections.—Maryland Geological Survey, U. S. National Museum. 


ARCA (SCAPHARCA) IDONEA Conrad. 
Plate CVI, Figs. 1, 2. 


Arca idonea Conrad, 1832, Fossil Shells of the Tertiary, p. 16, pl. i, fig. 5. 

Areca stillicidum Conrad, 18382, Fossil Shells of the Tertiary, p. 15, pl. i, fig. 3 
(young). 

Arca idonea Conrad, 1840, Fossils of the Medial Tertiary, p. 55, pl. xxix, fig. 3. 

Area stillicidum Conrad, 1840, Fossils of the Medial Tertiary, p. 55. 

Arca idonea Emmons, 1858, Rept. N. Car. Geol. Survey, p. 285. 

Latiarca idonea Conrad, 1862, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 289. 

Scapharca idonea Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 579. 

Scapharea idonea Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 

Arca (Latiarea ?) idonea ? Whitfield, 1894, Mon. xxiv, U.S. Geol. Survey, p. 47, 
PLS vil, ties de 

Scapharea (Scapharea) idonea Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 639. 


Description.—* Cordate, inequivalve, ventricose, and slightly sinuous ; 
ribs about 25, narrow and crenulated; the crenulations most distinct on 
the larger valve; beaks very prominent and distant; area with undulated 
grooves; hinge with the series of teeth contracted in the center, and a 
little decurved at the ends.” Conrad, 1832. 

The shell is thick and large with a more or less sharply angular 
slope from the beak to the posterior extremity of the base. Near this 
angulation the ribs of both valves are finely striated. The more angular 
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variety resembles A. staminea, its probable progenitor. The ribs vary 
from twenty-five to thirty-one, twenty-eight or twenty-nine being quite 
common. The teeth are fine, narrow, close set and tend to become irregu- 
lar at the anterior and posterior ends of the dental area. 

Length, 68 mm.; height, 55 mm.; diameter, 28 mm. 

Occurrence—St. Mary's Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U. S. National Museum. 


Subgenus NOETIA Gray. 


Arca (NOETIA) INCILE Say 


Plate CVI, Figs. 3, 4. 
Arca incile Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 139, pl. x, fig. 3. 
Area incile Conrad, 1832, Fossil Shells of the Tertiary, p. 16, pl. ii, fig. 1. 
Arca incile Conrad, 1840, Fossils of the Medial Tertiary, p. 56, pl. xxix, fig. 5. 
Arca incile Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, p. 35, 
DUP RV MO sO. LS. 
Arca incile Emmons, 1858, Rept. N. Car. Geol. Survey, p. 254. 
Anomalocardia incile Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 
Anadura incile Meek, 1864, Miocene Check List, Smith. Misc. Coll. (183), p. 6. 
Noétia protexta Conrad, 1875, Rept. N. Car. Geol. Survey, vol. i, app. A, p. 19, pl. 
iii, fig. 5 (fide Dall). 
Arca (Noétia) incile Dall, 1898, Trans. Wagner Free Inst. Sci , vol. iii, pt. iv, p. 632. 
Description.—* Shell transversely rhomboidal, with about twenty- 
seven ribs; anterior hinge margin compressed and angulated. 

“Disk prominent from the beaks to the anterior part of the base: ribs 
with transverse granules; those anterior to the middle alternating with 
very slender and but little prominent lines, and with a groove on each: 
antertor margin longer to the base than the posterior end, and contracted 
in the middle: series of teeth nearly rectilinear, entire; interval between 
the teeth and the apices with a few transverse lines or wrinkles; a single 
oblique groove from the apex to a little before the middle, and six or 
seven narrow ones from the teeth outwards behind the apices: beaks placed 
very far backward: inner margin crenated: muscular impressions a little 
elevated, posterior one short: basal margin not parallel with the hinge 
margin.” Say, 1824. 
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In Say’s description above the two ends have been transposed, so that 
for anterior, posterior, before, behind, etc., read the opposite term. The 
very anterior position of the beak, the longer line of finer, narrower teeth 
and smaller size of the shell distinguish it from A. lumula. 

Length, 40 mm.; height, 22 mm.; diameter, 11 mm. 

Occurrence—CHOPTANK Formation. Jones Wharf, Dover Bridge 
(rare and small). 

Collection.—U. S. National Museum. 


Subgenus BARBATIA (Gray) Adams. 
Section STRIARCA Conrad. 


Arca (BARBATIA) CENTENARIA Say. 


Plate CVI, Figs. 5, 6. 
Arca centenaria Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, Ist ser., p. 138, 
Ditexthos 2: 

Arca centenaria Conrad, 1832, Fossil Shells of the Tertiary, p. 16, pl. i, fig. 4. 

Arca centenaria Conrad, 1840, Fossils of the Medial Tertiary, p. 55, pl. xxix, fig. 4. 

Area centenaria Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 

Pp. 30, pl. xiv, figs; 11, 12: 

Arca centenaria Emmons, 1858, Rept. N. Car. Geol. Survey, p. 285, fig. 205. 

Striarca centenaria Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 

Striarca centenaria Meek, 1864, Miocene Check List, Smith. Misc. Coll. (185), p. 6. 

Arca (Striarca) centenaria Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 42, 

pl. vi, figs. 5-7. 
Barbatia (Striarea) centenaria Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 628. 

Description.—< Shell transversely-oval, subrhomboidal, obtusely con- 
tracted at base, with numerous alternate longitudinal striez. 

“Striz from one hundred to one hundred and eighty and more in 
number; disappearing on the hinge margin; with hardly obvious trans- 
verse minute wrinkles, and larger, remote, irregular ones of increment ; 
beaks but little prominent, not remote; base widely but not deeply con- 
tracted, nearly parallel with the hinge margin; anterior and posterior 
margins obtusely rounded; series of teeth rectilinear, uninterrupted, de- 
curved at the tips; space between the beaks with numerous grooves pro- 
ceeding from the teeth; inner margin not very distinctly crenated ; mus- 
cular impressions elevated, and forming a broad line each side, from the 
cavity of the beak to the margin.” Say, 1824. 
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Length, 20 mm.; height, 12 mm.; diameter, 6 mm. 

The Virginia specimens are often twice these dimensions or larger. 

Occurrence.—CHOPTANK ForMATION. Jones Wharf. Rare and 
small. CatvEertT Formation. Church Hill, Fairhaven. 

Collection.—Maryland Geological Survey. 


Section CALLOARCA Gray. 


ArcA (BARBATIA) MARYLANDICA Conrad. 
Plate CVI, Fig. 7. 
Byssoarca marylandica Conrad, 1840, Fossils of the Medial Tertiary, p. 54, pl. xxix, 
fier «all; 
Barbatia Marylandica Conrad, 1868, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 
Barbatia marylandica Meek, 1864, Miocene Check List, Smith. Mise. Coll. (188), p. 6. 
Barbatia Marylandica Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 48, pl. Wil, 
figs. 2—4. 
Barbatia (Calloarca) marylandica Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
pt. iv, p. 623. 


Description —* Shell oblong, compressed, thin, with very numerous 
radiating granulated strie#; beaks not prominent; base much contracted 
or emarginate anterior to the middle; posterior side dilated, the superior 
margin very oblique and emarginate ; extremity angulated, and situated 
nearer to the line of the hinge than to that of the base; cardinal teeth 
minute, except toward the extremities of the cardinal line where they 
are comparatively very large and oblique; inner margin entire.” Con- 
rad, 1840. 

It may be readily identified by its general shape, or when found in 
fragments, as is usually the case, by the granulations of the strim. 

Length, 30 mm.; height, 27 mm. 

Occurrence-—CALVERT ForMATION. “Cliffs of Calvert” (Conrad), 
3 miles west of Centerville, Plum Point, Centerville. 


Collections—Maryland Geological Survey, U. 8. National Museum. 


Section GRANOARCA Conrad. 
Arca (BARBATIA) VIRGINIZ Wagner. 


Plate CVI, Fig. 8. 


Arca virginie Wagner, 1839 ?—See Dall, below. 
Arca virginie Bronn, 1848, Hand. Gesch. Nat., Index Pal., pt. i, p. 99. 
Arca virginie Bronn, 1849, Hand. Gesch. Nat., Index Pal., pt. ii, p. 283. 
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Arca virginie Dall, 1898, Trans. Wagner Free Inst. Sci., vol. v, pt. ii, p. 9, pl. i, 
fig. 3. 

Barbatia (Granoarca) virginie Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, 
p. 627, pl. xxxii, fig. 23. 

Description.—“‘Arca virgimie is a large, solid, elongated shell, equivalve 
but very inequilateral, the beaks being situated near the anterior fifth of 
the length, low and prosogyrate, distant and separated by a wide cardinal 
area with numerous (nine) slightly angular longitudinal concentric 
grooves; sculpture of about twenty-five strong radial ribs, smaller on the 
posterior dorsal area, somewhat flattened, and on the posterior part with 
a shallow, wide mesial furrow, hinge line +4 as long as the shell; teeth 
vertical, in two series, beginning mesially very small, distally larger, and 
with a tendency to break up or become irregular; muscular impressions 
deep; margin fluted in harmony with the ends of the ribs... . ” Dall, 
op. cit., vol. iii, p. 628. 

Two imperfect and much worn shells from the St. Mary’s River, 48 
and 34 mm. in length, respectively, probably belong to this species. 

Length, 83 mm.; height, 52 mm.; diameter, 42 mm. 

Occurrence.—St. Mary’s Formation. St. Mary’s River. 

Collections—Maryland Geological Survey, Wagner Free Institute of 
Science. 


Subfamily PECTUNCULINZ. 
Genus GLYCYMERIS Da Costa. 


GLYCYMERIS PARILIS (Conrad). 


Plate CVI, Figs. 1, 2. 


Pectunculus lentiformis Conrad, 1842, Proc. Nat. Inst., Bull. ii, pp. 181, 185 (listed 
only). 

Not Pectunculus lentiformis Conrad, 1837, Fossil Shells of the Tertiary, 2nd. Edit., 
p. 36. 

Pectunculus parilis Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 306. 

Pectunculus parilis Conrad, 1845, Fossils of the Medial Tertiary, p. 64, pl. xxxvi, 
fig. 2. 

Pectunculus parilis Conrad, 1865, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 580. 

Pectunculus parilis Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 5. 

Glycymeris parilis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 609. 


Description —“Orbicular, slightly oblique; height and length equal; 


posterior superior margin obliquely subtruncated ; ribs defined by slightly 
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impressed narrow radii; radiating strie minute and obsolete; marginal 
teeth prominent.” Conrad, 1843. 

This is the common species of the Calvert formation. Conrad has 
caused some confusion by listing in 1842, as P. lentiformis, some speci- 
mens from the Calvert formation at Hance’s and Wilkinson’s, that must 
have been the then undiscriminated P. parilis. I know of no true 
P. lentiformis specimens that have been found in Maryland. 

Height, 90 mm.; width, 88 mm.; diameter, 23 mm. 

Occurrence.—St. Mary's Formation. St. Mary’s River (Dall). Ca- 
VERT ForMATION. Chesapeake Beach, 3 miles south of Chesapeake ~ 
Beach, Plum Point, Truman’s Wharf, Church Hill, Wye Mills, Reed’s, 
Tilghman’s Station, Skipton (Dall). 

The St. Mary’s River reference is probably a mistake. No one else 
has listed it from there. Careful search has failed to find it there, and 
no specimens from St. Mary’s River could be found in the National Mu- 
seum. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
Philadelphia Academy of Natural Sciences, U. S. National Museum, 
Cornell University. 


GLYCYMERIS SUBOVATA (Say). 
Plate CVII, Figs. 3, 4. 


Pectunculus subovatus Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 
140, pl. x, fig. 4. 
Pectunculus subovatus Conrad, 1832, Fossil Shells of the Mentianye pe Ui ple sca too. 
Pectunculus subovatus Conrad, 1845, Fossils of the Medial Tertiary, p. 62, pl. xxxiv, 
fig. 1. 
Pectunculus subovatus Emmons, 1858, Rept. N. Car. Geol. Survey, p. 286, fig. 207. 
Pectuneulus subovatus Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p.-581. 
Pectunculus subovatus Meek, 1864, Miocene Check List, Smith. Misc. Coll. (188), p. 5. 
Glycimeris subovata Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 611. 
Description—* Longitudinally short ovate, with about thirty longi- 
tudinal impressed acute lines, the intervals a little convex. 
“Shell increasing in width by a slightly curved line from the apex to 
beyond the middle: lateral curvatures equal: apices separate, small, cen- 
tral; intervening space with but little obliquity to the plane of the shell, 


with obsolete angulated lines: teeth forming a regularly and much 
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arcuated series, which is rectilinearly truncated above so as to leave in 
that part a mere edentulous elevated line: within destitute of strie: 
margin with elevated angular lines: extertor surface with about thirty 
longitudinal, impressed, acute lines, the intervals a little convex.” Say, 
1824. 

The specimens in the Philadelphia Academy of Natural Sciences 
labelled “Md.” are similar in color to ones from the Yorktown, Va., 
region and have material between the teeth and in some holes in the shell 
very suggestive of the same locality. I very much doubt their having 
come from Maryland. 

Height, 33 mm.; width, 36 mm. ; diameter, 11mm. This is less than 
usual size as found in Virginia and elsewhere. | 

Occurrence—CHOPTANK ForRMATION. Greensboro, Davis’s Mill on 
Choptank, near Skipton. 

Collections —Maryland Geological Survey, U. 8. National Museum. 


Superfamily NUCULACEA. 
Family LEDID/E. 
Genus LEDA Schumacher. 


Lepa Lictara (Conrad). 


Plate: CG Vile Bigs 5,65. 7,)9: 


Nuecula liciata Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 805. 

Nueula liciata Conrad, 1845, Fossils of the Medial Tertiary, p. 64, pl. xxxvi, fig. 3. 

Nucula liciata Conrad, 1863, Proce. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Nucula liciata Meek, 1864, Miocene Check List, Smith Misc. Coll. (183), p. 5. 

Leda acrybia Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 590. 

Leda phalacra Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 592. 

Description.—* Ovate-acute, ventricose, with about fifteen concentric 
lamelliform. striz ; posterior side much shorter than the anterior ; anterior 
side slightly recurved, with an oblique slight submarginal furrow, causing 
a slight emargination of the base near the extremity.” Conrad, 1843. 

The above is Conrad’s original description. His specimens are in the 
Philadelphia Academy of Natural Sciences. A study of abundant mate- 
rial shows that the concentric strie vary from fifteen, or fewer, to well- 
nigh thirty, becoming at the same time finer and more indistinct over 
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the umbonal slope and partially or entirely obsolete near the margin. In 
other specimens a larger and larger portion of the surface in this way 
becomes smooth, until they finally grade over into perfectly smooth pol- 
ished forms. One having but a few valves belonging to different portions 
of the series would naturally consider them distinct species. 

Leda acrybia is a typical L. lictata and stands at one end of the series. 
L. phalacra is one of the intermediate forms with the striw partially obso- 
lete, while L. amydra is the smooth, polished variety forming the other 
end member of the series. It has not been practicable to separate the in- 
termediate forms from the liciata. 'They are accordingly grouped to- 
gether, while the smooth polished end member, Z. amydra, has been re- 
tained as a variety. 

Length, 10.5 mm.; height, 6.1 mm.; diameter, 2.5 mm. 

Occurrence—CHOPTANK ForMATION. Greensboro. CaLvert For- 
MATION. Chesapeake Beach, 3 miles south of Chesapeake Beach, Plum 
Point, Truman’s Wharf. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 


U.S. National Museum, Philadelphia Academy of Natural Sciences. 


LEDA LICIATA VAR. AMYDRA Dall. 
Plate CVII, Figs. 9, 10. 
Leda amydra Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, pp. 591, 592. 


Description.—* Shell small, smooth, polished, subequilateral, moder- 
ately convex, with an evenly arcuate base, no lunule, and the escutcheon 
small, narrow, excavated, bounded outside by a raised line beyond which 
is a second furrow extending nearly to the end of the rostrum; the chon- 
drophore is small and deep-seated with about a dozen small teeth on each 
side of it; the rostrum is short, rounded, and without any internal par- 
LUGLOM eee 

“This shell is remarkably hke a small Leda from the Claiborne sands 
which I have without a name, but is more rounded behind. More mate- 
ral is needed to establish its exact relations.” Dall, 1898. 

Dr. Dall’s description was from a single valve found at Plum Point. 
It is but a variety of LZ. liciata and distinguished from the other members 


of the series of which it is an end member, by its smooth, polished surface. 
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Length, 11.5 mm.; height, 6 mm.; diameter, 2.3 mm. 

Occurrence.—CALVERT ForMATION. Plum Point. 

Collections.—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


LeDA CONCENTRICA (Say). 


Plate CVIII, Figs. 1, 2. 


Nucula concentrica Say, 1824, Jour. Acad. Nat. Phila., vol. iv, 1st ser., p. 141. 

Nucula concentrica Say, 1831, Amer. Conch., pl. xii. 

Nucula concentrica Conrad, 1845, Fossils of the Medial Tertiary, p. 57, pl. xxx, fig. 3. 

Nucula eborea Conrad, 1846, Proc. Acad. Nat. Sci. Phila., vol. iii, p. 24, pl. i, fig. 4. 

Not Yoldia eborea Conrad, 1860, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. iv, 

p. 295, pl. xlvii, fig. 26; nor Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. 
xiv, p. 581; nor Meek, 1864, Miocene Check List, Smith. Misc. Coll. (185), p. 5. 

Nuceula concentrica Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Nucula concentrica Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 5. 

Leda concentrica Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 588. 

Description Transversely elongate-subovate, rostrated, concentri- 
eally striated. 

“ Shell convex; rostrum considerably narrowed towards the tip: surface 
concentrically striated with numerous, regular, equidistant, rounded 
lines: beaks rather behind the middle: ligament margin a little concave: 
series of teeth angulated at the beaks.... 

“The regularly striated surface gives this shell a very pretty appear- 
ance. In outline it has some resemblance to the rostrata.” Say, 1824. 

Length, 6 mm.; height, 4 mm.; diameter, 1.1 mm. 

Occurrence-—St. Mary’s Formarron. St. Mary’s County (Say) ; 
Pocomoke City at a depth of 53 to 75 feet in a well boring where it may 
be later than Miocene. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
Wagner Free Institute of Science, 


Genus YOLDIA Moller. 
YOLDIA LA&VIS (Say). 
Plate CVIII, Figs. 3, 4. 


Nucula levis Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, 1st ser., p. 141, Diaex, 
fig. 5. 
Nucula levis Say, 18381, Amer. Conch., pl. xii. 
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Nucula limatula Conrad, 1845, Fossils of the Medial Tertiary, pp. 57, 58, pl. xxx, 
fig. 4. 

Nucula limatula Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 52, pl. xvii, figs. 13-15 (not of Say). 

Yoldia levis Conrad, 1863, Proc. Acad. Nat. Sci. Phila., vol. xiv, p. 581. 

Yoldia levis Meek, 1864, Miocene Check List, Smith. Mise. Coll. (183), p. 5. 

Yoldia levis Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 596. 

Description.—* Transversely elongate-subovate, rostrated, nearly 
smooth. 

“Shell compressed, thin, fragile, polished, smooth, slightly wrinkled 
toward the base; beaks nearly central, hardly prominent beyond the hinge 
margin, rounded, approximate; series of teeth subrectilinear, a little 
arcuated behind; teeth prominent; hinge margin exteriorly both before 
and behind the beaks rather abruptly compressed; posterior margin 
rounded ; anterior margin somewhat rostrated, the anterior hinge margin 
rectilinear, very little reflected at tip; inner margin simple.” Say, 1824. 

This species has often been confused with the Pleistocene and Recent 
Y. limatula, of which it is doubtless the ancestor. “It differs from the 
latter by its proportionally larger chondrophores, smaller and more nu- 
merous teeth, somewhat more pointed posterior end and less compressed 
escutcheon.” Dall. 

Casts from three miles north of Plum Point reach a very large size, 
being 5 cm. in length and 2 cm. in height. Specimens from other places 
are a half to a third these dimensions. 

Occurrence-—St. Mary’s Formation. Cove Point, St. Mary’s River, 
Langley’s Bluff. CHopranxK Formation. Jones Wharf, Sand Hill. 
Catvert Formation. Church Hill, Fairhaven, Parker Creek, 3 miles 
north of Plum Point, Lyon’s Creek, White’s Landing. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U.S. National Museum. 


Family NUCULID/E. 

Genus NUCULA Lamarck. 

NUCULA PROXIMA Say. 
Plate CVIII, Figs. 5, 6. 


Nueula obliqua Say, 1820, Amer. Jour. Sci., vol. ii, p. 40; not of Lamarck, 1819. 
Nucula proxima Say, 1822, Jour. Acad. Nat. Sci. Phila., vol. ii, 1st ser., p. 270 
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Nucula proxima Tuomey and Holmes, 1856, Pleiocene Fossils of South Carolina, 
p. 58, pl. xvii, figs. 7-9. 

Nucula procima Emmons, 1858, Rept. N. Car. Geol. Survey, p. 287, fig. 208B. 

Nucula proxuma Dall, 1889, Bull. xxxvii, U. 8. Nat. Mus., p. 42, pl. lvi, fig. 4. 

Nucula proxima Whitfield, 1894, Mon. xxiv, U. 8. Geol. Survey, p. 50, pl. vii, figs. 

7-10. 

Nucula proxima Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 574. 

Description.—* Shell subtriangular, oblique, concentrically wrinkled, 
and longitudinally marked with numerous, hardly perceptible striz ; pos- 
terior margin very short and very obtusely rounded, a submarginal im- 
pressed line; anterior margin very oblique and but slightly arcuated; 
umbo placed far back ; within perlaceous, polished, edge strongly crenated ; 
teeth of the hinge robust, the posterior series very distinct and regular. 

“ Very much resembles V. nucleus, but is proportionally wider, and the 
posterior series of teeth is more regular and distinct. It may possibly 
prove to be only a variety, when numerous specimens are carefully exam- 
ined and compared.” Say, 1822. 

Those from Church Hill are much larger than those from the other 
localities given below, the measurements being: length, 12 mm.; height, 
10.5 mm.; diameter, 4 mm.; and length, 6.5 mm.; height, 5.3 mm.; 
diameter, 2.1 mm., respectively. 

Occurrence.—CHOPpTANK Formation. Dover Bridge, Cordova. Cat- 
VERT ForMATION. Church Hill, 3 miles west of Centerville, Fairhaven, 
3 miles south of Chesapeake Beach, Plum Point, Truman’s Wharf. 

Collections—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 


NUCULA SINARIA Dall. 


Plate CVIII, Figs. 7, 8. 


Nucula sinaria Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 575, 
Di psx fies 7 


Description.—< Shell small, solid, trigonal, polished, with fine, radial 
striz, more distinct near the basal margins, and faint, concentric, rather 
irregular furrows, obsolete over most of the valve, but tending to be 
stronger near the anterior and posterior slopes; here and there one 
crosses the whole shel! like the indication of a resting stage; dorsal 
slopes nearly straight, base arcuate, ends rounded; lunule absent, escutch- 
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eons impressed ; striated, the margins not pouting in the middle; beaks 
prominent, obtuse ; interior brilliantly pearly, muscular impressions deep ; 
the basal margins finely crenulate; hinge strong, wide; the chondrophore 
oblique, heavy; anterior teeth wide, strong, about seventeen, posterior 
about seven. .. . 

“This species differs from the preceding | NV. chipolana| by its more 
trigonal, heavy, and pearly shell, its wider and proportionately heavier 
hinge, and its impressed instead of merely flattened escutcheon. The 
Maryland specimens are usually larger and more worn than the types 
from West Florida; both retain a purplish tint in their nacre.” Dall, 
1898. | 

Length, 4.75 mm.; height, 4 mm.; diameter, 2.5 mm. (Dall). 

Occurrence.—St. Mary’s Formation. Cove Point, Langley’s Bluff, 
St. Mary’s River. CHoprank Formation. Jones Wharf. 

Collections—Maryland Geological Survey, Johns Hopkins University, 


U.S. National Museum. 


NvucULA TAPHRIA Dall. 
Plate CVI, Biss: 9.10) 11: 


Nucula taphria Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 576, 
pl. xxxii, fig. 14. 


Description.— Shell small, very solid, rounded cuneiform, with few 
strong, distant concentric grooves, like marks of resting stages, which 
extend clear over the shell, otherwise smooth; beaks prominent, turgid ; 
lunule absent; escutcheon faintly indicated; posterior end subtruneate, 
anterior produced and rounded, base moderately arcuate; interior hardly 
nacreous, muscular impressions large and distinct; basal margins entire ; 
hinge strong and heavy; chondrophore wide, distinct, a little oblique; 
anterior teeth thirteen, posterior six or seven... . 

“This interesting species is related to the recent N. delphinodonta 
Mighels, which is a more rounded and less oblique shell, without the 
strong concentric grooves of N. taphria.” Dall, 1898. 

Length, 2.9 mm.; height, 2.25 mm.; diameter, 1.5 mm. (Dall). 

Occurrence-—St. Mary's Formation. St. Mary’s River. Cuoprank 
ForMATION. Jones Wharf. 

Coillections—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 
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NUCULA PRUNICOLA Dall. 


Plate CVIII, Figs. 12, 13, 14. 


Nucula prunicola Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv, p. 576, 
pl. xxxii fig. 9) 

Deseription.—* Shell small, inflated, polished, very inequilateral; sur- 
face with obsolete, obscure radial striz, strong where they cross between 
the concentric ridges and near the ventral margin; beaks, dorsal slopes, 
escutcheon, and the posterior two-thirds of the sides of the shell smooth 
or nearly so; on the anterior third sculpture of moderately elevated con- 
centric lamelle separated by wider radially grooved interspaces; these 
lamelle break off abruptly anteriorly, and posteriorly become gradually 
obsolete in front of the middle of the shell; they are strongest in front 
and near the margin; lunular area lanceolate, large, not impressed, 
marked by the cessation of the lamellx; escutcheon roundly cordate, im- 
pressed ; the margins pouting in the middle; there is no circumscribing 
line; beaks turgid, recurved; interior brilliantly pearly, the basal margin 
strongly crenulate, the muscular impressions feeble; base arcuate, ends 
rounded; chondrophore narrow, not prominent, anteriorly directed; the 
anterior line of teeth long, slightly arched, the posterior meeting it at 
nearly a right angle, short, straight; anterior teeth about twenty ; poster- 
lor six or seven....” Dall, 1898. 

This species may be readily distinguished by the concentric ridges or 
raised lamellz on the anterior third of the shell. 

Length, 6 mm.; height, 4.5 mm.; diameter, 3.7 mm. 

Occurrence.—CaALvERT Formation. Chesapeake Beach, 3 miles 
south of Chesapeake Beach, Plum Point. 

Collecttons.—Maryland Geological Survey, Johns Hopkins University, 
U. 8. National Museum. 
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LIFE 


Leonidas Chalmers Glenn was born at Crowder’s Creek, North Caro- 
lina, September 9, 1871, and received his early training and preparation 
for college in the public and private schools of the county. After spend- 
ing a portion of a year each in Clinton College, South Carolina, and 
Rutherford College, North Carolina, he entered the University of South 
Carolina in 1888, where he received the degree of A. B. in 1891. The 
next five years were spent in teaching, the summer of 1895 being spent 
in physiographic work under Professor W. M. Davis at Harvard Uni- 
versity. In the fall of 1896 he entered Johns Hopkins University. The 
summer of 1897 was spent in the eastern Kentucky coal fields on the 
United States Geological Survey, and the summer of 1898 and part of that 
of 1899 working on the Miocene areas of Maryland for the Maryland 
Geological Survey, while other spare time was devoted to work for the 
North Carolina Geological Survey. During the first year at Johns 
Hopkins he held an ordinary, and during the second an honorary schol- 
arship from North Carolina, while during the third year he was Fellow 


in Geology. 
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PLATE LXV. 


Fig. 1. PHoLas (THORANA) PRODUCTA Conrad 


1. Exterior of left valve. South Carolina. (After Tuomey and 
Holmes. ) 


Figs. 2, 3. BARNEA (SCOBINA) ARCUATA (Conrad) 


2. Exterior of right valve. St. Mary’s River. 
3. Exterior of right valve. Same locality. 
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4. Exterior of right valve and broken protoplax. Drum Point. U. S. 
National Museum. (After Dall.) 

. Exterior of left valve and protoplax. Jones Wharf. 

. Exterior of right valve. Same locality. 

. Interior of left valve. Same locality. 

. Dorsal view showing gaping anterior and umbonal region pro- 
jecting from enveloping tube. 

9. Interior view of protoplax. Same locality. 
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10. Exterior of right valve. Plum Point. 
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MOLLUSCA—PELECY PODA. 


PLATE LXVI. 


PAGE 
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1. Exterior of right valve. Plum Point. 
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2. Exterior of left valve. Plum Point. 
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3. Exterior of left valve. Plum Point. 
4. Exterior of right valve. Jones Wharf. 

5. Interior of left valve. Jones Wharf. 

6. Exterior of right valve of one of numerous distorted forms. 


Chesapeake Beach. 
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PLATE LXVII. 
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1. Exterior of right valve. Jones Wharf. 
2. Interior of right valve of another specimen. Same locality. 
3. Interior of left valve. Same locality. 
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4. Interior of right valve. Plum Point. 
5. Exterior of right valve. Same locality. 


Mics: 6-14 Si CoRBUMA INATOUAIEICON Saye seer omen eee ate 281 

6. Exterior of right valve. Church Hill. 

7. Interior of right valve. Plum Point. 

8. Exterior of right valve of large variety. St. Mary’s River. 

9. Exterior of valve. Jones Wharf. 

10. Exterior of left valve. Church Hill. 

11. Interior of left valve of coarsely sculptured variety. Plum 
Point. 

12. Exterior of right valve of same individual as shown in Fig. 11. 

3. Exterior of left valve. Jones Wharf. 

14. Exterior of right valve. Oligocene of Oak Grove, Fla. Type 
specimen of C. whitfieldi Dall. (After Dall.) 
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15. Interior of left valve. Jones Wharf. 
16. Exterior of left valve. Same locality. 
17. Exterior of right valve. Same locality. 
18. Exterior of right valve. Same locality. 
19. Interior of right valve. Same locality. 


MARYLAND GEOLOGICAL SURVEY. MIOCENE, PLATE LXVII. 


MOLLUSCA—PELECYPODA. 


PLATE LXVIII. 
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la. Interior of left valve. Jones Wharf. 
1b. Exterior of same valve. 
2. Profile of hinge area of same valve. 
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3. Exterior of left valve. Jones Wharf. 

4, Exterior of right valve. Jones Wharf. 

5. Interior of left valve, large specimen. Jones Wharf. 
6. Exterior of right valve, same individual as Fig. 5. 
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7. Interior of left valve. Two miles south of Governor Run. 


8. Exterior broken valve. Jones Wharf. 
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1. Exterior of right valve. Cove Point. 
2. Interior of right valve. Same locality. 
3. Interior of left valve. Same locality. 


lies CEG, IDiahoN, GCN, IDENULS Sis o ro odoseopeoouDoocadodnocanbOdGso° 285 
4. Interior of left valve. Church Hill. 
5. Interior of right valve. Same locality. 
6. Exterior of left valve. Same locality. 


Hue seni-O we VUACTRAG CLATHRODON MECH mere eich sreneneiekerel tens icneleielersre stetelelantelsielieter= 286 
7. Interior of left valve. Cove Point. 
8. Exterior of left valve. Same locality. 
9. Interior of right valve. Same locality. 


Fig. 10. Spisuta (HEMIMACTRA) DELUMBIS (Conrad) ..............-.-- 286 
10. Interior of right valve. Suffolk, Va. 96 mm. (After Dall.) 
X 5/6 


His. 11. SprisundA (HEMIMACTRA) MARYLANDICA Dall) .2..- 020. -03.....--. 287 
11. Interior of right valve. 92 mm. (After Dall.) x % 


Migs, 125 13) SPrisuna (CHEMMTACTRA)) “CURTIDENS! Dall. > aeieiere eieieecioiee 288 
12. Outline of young shell traced from incremental lines on broken 
larger valve. 35 mm. (After Dall.) X 5/6 
138. Hinge-plate of right valve: a, dorsal and e, ventral anterior 
laminae; b, anterior arm of cardinal tooth; c, ligament scar, 
without septum below it; d and f, posterior laminae. 44 mm. 
(After Dall.) 
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Figs. 1-4. SprsuLA (HEMIMACTRA) SUBPONDEROSA (d’Orbigny).......... 288 
1. Profile of hinge from above, left valve: a, anterior lateral; b, 
cardinal tooth; c, accessory lamella; d, spur with part of the 
cavity for the sagittal ligament below it; e, scar of attachment 
of ligament; f, posterior lateral lamina. 70 mm. (After Dall.) 


2. Exterior of right valve. St. Mary’s River. xX % 
3. Interior of left valve. St. Mary’s River. x % 
4. Hinge-plate of left valve: a, dorsal and e, ventral posterior laminae; 


b, ligamentary scar not separated from the pit below by a sep- 
tum; c, spur; f, accessory lamella; i, petaloid cardinal tooth; d, 
anterior lamina with s, absorption scar, from central lamina of 
opposite valve. 70 mm. (After Dall.) 


Figs. 5a, 5b. SprsutaA (HEMIMACTRA) CONFRAGA (Conrad) ............-- 289 
5a. Exterior of left valve of type specimen. Patuxent River. Acad. 
Nat. Sci., Phila. 
5b. Interior of the same valve. 
289 


Figs. 6a, 6b. SprsuLA (HEMIMACTRA) SUBPARILIS (Conrad)..........+..- 
6a. Interior of right valve. Plum Point. U. S. National Museum. 
6b. Exterior of the same specimen. 
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Fig. 1. SpisuLA (HEMIMACTRA?) CHESAPEAKENSIS 0. Sp. ...........-.-. 290 
1. Exterior of right valve. 3 miles north of Plum Point. x % 
IDS, AE By IDES) ioCAMUNS| ((CKOMMREYC!)) cacao gucuaocooandcopacsoaodoodgce 291 
2. Interior of left valve. Yorktown, Va. 
3. Exterior of right valve. Same locality. 
Hiss) 4-6. HiNSTSMENSTHOR MIS) (COMMA ee cee) crsetenaneckeleletele te recker=nsesioue isi 292 
4. Posterior portion of broken valve. St. Mary’s River. 
5. Posterior portion of broken valve. Same locality. 
6. Interior of left valve. York River, Va. 
Figs. 7a, 7b. PSAMMOBIA GUBERNATORIA TD. SP. .... sees eee e cece cress ecee 292 
Ta. Interior of left valve. Jones Wharf. 
7b. Exterior of same valve. 
igs. 62 905 AGAR EMIS (GHN THN AR TAs (CONC) Mercier chorsteieletetelenetet-ietetpenoienene nates 293 


8. Interior of left valve. Jones Wharf. 
9. Exterior of left valve. Same locality. 
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1. Exterior of right valve. St. Mary’s River. 
2. Interior of right valve. Same locality. 
3. Exterior of left valve. Same locality. 


Bigs: 4. 5a. Sbs “SEMELE) CARINATA Vale COMPACTA, Dallas. -ecemoneeieer 294 


4, Exterior of right valve. St. Mary’s River. 

5a. Interior of right valve. Oligocene of Oak Grove, Fla. 16.5 mm. 
(After Dall.) 

5b. Exterior of valve of Fig. 5a. (After Dall.) 


Bigs 6-85) ISEMELE SUBOWAIIAN s OaViu syserensi pencils crcieve a euieveucheveucter nei taneden sneer 295 


6. Exterior of right valve. Jones Wharf. 
7. Interior of right valve. Same locality. 
8. Exterior of left valve. Same locality. 


Hisss 9a bss ABR ASONGICAT AUN (SGA CCI) aucrererctereistalisicteic cleehsienetener sherri 296 


9a. Exterior of right valve. Jones Wharf. 
9b. Interior of same valve. 


Mig. LOS ABRAIPARY EAINDIC@A Ma "SDS “sreais ova cucterieue ersicls tiers ors onel atte eee omer on orate 296 
10. Interior of left valve. Plum Point. 


Imes gly Glonlaanehon anaooNiis) (COC soadacepoucsoucdéCaeucdeoebonr 297 


11. Exterior of left valve. Jones Wharf. (?) 
12. Interior of left valve. Same locality. 


i a3 rT NVA A @ WS ISR AUT AGS SAV vomserereueiere oiciicl a ecRene i CIE Tee oe 297 
18. Exterior of left valve. Jones Wharf. (?) 


Ipiiess AE, Mborenys (ONE ones) ociemrats} (Oloraesisl 5 occcoueccooncncooucsnosce 298 
14. Exterior of left valve. Plum Point. 


Bigs) 15; 16. Mearns CANnGunus)) PRropucrA Conrad leone eee eee 299 


15. Exterior of left valve. Plum Point. 
16. Exterior of left valve. Cove Point. 
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1. Exterior of left valve. Duplin Co., N. C.; length 12.5 mm. (After 
Dall.) 


Le AS Dos enSAY (CAG CLeI OUD) UMN IDEN oogsuocooco toed co eaescarGunoon 300 
2. Exterior of left valve. Duplin Co., N. C.; length 12.5 mm. (After 
Dall.) 


Migss3, <4.) MACONASERNTS  C(COMTAG)\ esters Sievecs ches cucrey lec cisteerc sbere eroiaiete 301 


3. Interior of right valve. Jones Wharf. 
4. Exterior of left valve. Same locality. 


Migs b6e UMERISMBIPHTICATA CONTAC oe cence eine tier teaeanene 301 


5. Interior of left valve. Jones Wharf. 
6. Exterior of right valve. Same locality. 


Inet IMMUNOGEN, ON ADARIDIKON Ts SOocg an opaacsocenounoaaadcbddaapoocou 302 
7. Interior of right valve. 


Migs.38; 9S KERPRICOLA, EARRIGIE «Dally reece cmecriete ot tooo ice ener one renee 302 


8. Exterior of right valve. Jones Wharf. 
9. Interior of left valve. Same locality. 


Figs. 10-12: PETRICcOLA (PETRICOLARIA) CALVERTENSIS Dall...:...........- 303 


10. Exterior of right valve. Miocene of Maryland; length 17.5 mm. 
(After Dall.) 

11. Distorted right valve. Jones Wharf. 

12. Left valve. Same locality. 


Mics. 13, 14.) CammocaRpnay CAGRIOEONAD) ms SAweAIN ANI(COnTAG) eres abies Bille 


13. Exterior of right valve. Jones Wharf. 
14. Interior of right valve. Same locality. 
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PLATE LXXIV. 


Figs. 1, 2. MACROCALLISTA MARYLANDICA (Conrad) ....... 


1. Interior of left valve. Jones Wharf. 
2. Exterior of right valve. Same locality. 
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Figs. 1-38. CaLnLocarpia (AGRIOPOMA) SUBNASUTA (Conrad)............. 312 
1. Exterior of right valve. St. Mary’s River. 
2. Interior of right valve. Same locality. 
3. Exterior of right valve. Same locality. 
Figs. 4-6. CALLOCARDIA (AGRIOPOMA) PRUNENSIS 0. SP. ...............6- Sills 
4. Interior of right valve. Plum Point. 
5. Exterior of left valve. Same locality. 
6. Exterior of right valve. Same locality. 
Migs) i485 WENusDUucATnnn Conrad as + cmcomer cine Ona eee 304 


7. Interior of left valve. Church Hill. 
8. Exterior of right valve. Same locality. 
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1. Interior of right valve. St. Mary’s River. 
2. Exterior of right valve. Same locality. 
3. Exterior of right valve. Same locality. 


ost 4 she | VENUS RELEYrE CONTAC ak aoe ele Cn oe 304 


4. Interior of left valve. Plum Point. 
5. Exterior of right valve. Same locality. 


Kigs; 6-8. CyTHEres, (ANTIGONA)) STAMINEA Conrad) 2. ...0-20neec oe ae 314 
6. Interior of right valve. Plum Point. 
7. Exterior of left valve. Same locality. 
8. Exterior of right valve. Same locality. 


Bigs, 9-14. (CHIONESPARKERIA SN ESD) eee ace io Clemence Cee 310 
9. Exterior of right valve. Two miles south of Parker’s Creek. 
10. Interior of right valve. Same locality. 
11. Exterior of left valve. Same locality. 
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Figs. 1, 2. VENUS CAMPECHIENSIS var. MORTONI (Conrad)............... 


1. Exterior of right valve. Cove Point. 
2. Interior of left valve. Same locality. 


IME, BGs Css AGO NONTN (COMIC) “Socccandonoscnoudccoaoueoe0oCOK 
3. Exterior of right valve. Plum Point. 

. Exterior of right valve. Same locality. 

5. Dorsal view. The Pliocene of the Waccamaw beds, S. C., length 
34 mm. (After Dall.) 

. Interior view of right valve. Plum Point. 
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1. Interior of left valve. Plum Point. 
2. Exterior of right valve. Same locality. 
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1. Interior of left valve. Governor’s Run. 


2. Exterior of right valve. 


Same locality. 
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Kigs 1) VENUS) CAMPECHIENSIS) Vale CAPAK (COMMA) iter olor) sie oleleleie 308 
1. Exterior of right valve. Cordova. 

Fig. 2. VENUS CAMPECHIENSIS var. TETRICA (Conrad) .................-. 307 


2. Exterior of right valve. St. Mary’s River. 
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1. Interior of left valve. Cordova. 

Fig. 2. VENUS CAMPECHIENSIS var. TETRICA (Conrad) ................ 307 


2. Interior of left valve. St. Mary’s River. 
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1. Exterior of left valve. Cove Point. 
2. Interior of broken right valve. Same locality. 
Fig. 3. VENUS CAMPECHIENSIS Var. CUNEATA (Conrad) ............-.6-- 308 


3. Interior of left valve. Jones Wharf. 
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1. Exterior of right valve. St. Mary’s River. 

Fig. 2. VENUS CAMPECHIENSIS var. CUNEATA (Conrad) ................ 308 


2. Exterior of right valve. Jones Wharf. 
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1. Interior of left valve. St. Mary’s River. 


Wigs. 2; 3. ISOCARDIA NMARKORE Conrad... .. - a. 05 atts ss cieeilen 


2. Exterior of right valve. Plum Point. 
3. Interior of left valve. Same locality. 


IBA Race e  INSKOVNOION INUVALINN, Te RIO, So oonoodetunosnaccdounce 


4. Exterior of right valve. Plum Point. 
5. Interior of left valve. Same locality. 
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1. Exterior of right valve. Cove Point? 
2. Interior of left valve of same individual. 
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3. Exterior of right valve. Jones Wharf. 
4. Interior of left valve. Same locality. 
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Fig. 1. CArpium (CERASTODERMA) LAQUEATUM Conrad ................. 319 
1. Exterior of left valve. Jones Wharf. x % 

Fig. 2. Carprium (CERASTODERMA) LEPTOPLEURUM Conrad ............... 320 
2. Exterior of right valve. Plum Point. 

Fig. 3. CarpIum (CERASTODERMA) CRATICULOIDE Conrad ................ 320 
3. Exterior of left valve. Plum Point. 

Fig. 4. CarpiumM (CERASTODERMA) CALVERTENSIUM Nl. Sp............-..-. 321 
4. Exterior of right valve. Governor’s Run (lower bed). 

Hige > CARDTIUM (CCERASTODERNGA)) PATUXREN TRON SD ase eee ocreieie eee 322 
5. Exterior of right valve. White’s Landing. 

Higs.-6a, 6b. CARpDIUNts (HRAGUM)) MEDIUAt IuITMG aes creer cceieie aeons 322 
6a. Interior of right valve. St. Mary’s River. U. S. National 

Museum. 

6b. Exterior of the same valve. 

Figs. 7a, 7b. CarpiIumM (LAVICARDIUM) MORTONI Conrad..............+.6- 323 


7a. Exterior of right valve. Jones Wharf. U.S. National Museum. 
7b. Interior of the same valve. 
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Figs. 1-4. SoLEcARDIA (SPANIORINUS) COSSMANNI Dall ................. 323 
1. Interior of right valve. Miocene of Virginia. U. S. National 
Museum. (After Dall.) 
la. Hinge of left valve. Same locality and collection. (After Dall.) 
2. Interior of right valve. Cove Point. 
3. Interior of left valve. Same locality. 
4. Exterior of right valve. Same locality. 
IDEA ely Dloy SIONS CIE \ysomnnoncoe IDEWIL s6 5550000 bhouvecoduosoHOKODS 324 
5a. Interior of right valve. Plum Point. 
5b. Exterior of same valve. 
Mig 6) {SPORTEHEAWPHER Xs all ss cena ceres to ane aherare alec lorohe cae. en snere MICH Cee 325 
6. Interior of right valve. Miocene of Virginia. U. S. National 
Museum. (After Dall.) 
IME oe SIAN TNO NOME IDEVI) GooaanbooccoocpsouuSoecaouounHoS 325 


7. Interior of right valve. Petersburg, Virginia. U. S. National Museum. 
(After Dall.) 


Migs8-10 ee OPORTEELACRECHS SAMUS Dio sein ciieeerreticicimiiocein aoe 326 


8. Interior of left valve. Cove Point. 
9. Exterior of left valve. Same locality. 
10 Interior of right valve. Same locality. U. S. National Museum. 


Inte eS Sion y Nepales Se saabeoodougnaooudodunodoso0uoKadd 326 
11. Interior of right valve. Cove Point. 


inifes saleiciley, Uehovisiiing AGOAW IDEWIY Gooodmodo pbucco0 ones ooboDoccOC NE 326 


12a. Interior of left valve. St. Mary’s River. 

12b. Exterior of same specimen. 

13. Interior of left valve. Miocene of North Carolina. U. S. 
National Museum. 


Figs. 14, 15. HrRycina (PSEUDOPYTHINA?) AMERICANA Dall.............. 329 


14. Exterior of right valve. Calvert Cliffs. U. S. National Museum. 
(After Dall.) 


15. Interior of left valve. Same locality and collection. (After 
Dall.) 


Mie 6h) CH RYCINA CAL VER TENSTSs Ten GDh ersrcterinieieter iene Racin renee TCI ener ete 327 
16. Interior of right valve. Plum Point. 


Rig. 10s, PRY CINAwPRUNA Ne SDs cracim canes cos enter lene ere Rene 327 
17. Interior of right valve. Plum Point. 
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IMIS TES Dione UNC WASMOICOVN. 30, SHO ohn osasooboovonadomoeeursooonor 328 
1. Exterior of left valve. Three miles south of Chesapeake Beach. 
2. Interior of right valve. Same locality. 
3. Interior of right valve. Plum Point. U. S. National Museum. 
(After Dall.) 
Migss 4a. -4 a WRYCINA RICKARDTAUME IS Ds ere mraeio recente Ooition eee ee 328 
4a. Interior of right valve. Plum Point. 
4b. Exterior of same valve. 
Me: Cbs SRYVCINA FSPRCTOSAGMS SD sys. cus case uote sie eracecrois cus eya eae eee 329 
5. Interior of right valve. Plum Point. 
Migs 316-8-8 sBORNTAN MACTROIDESH (Conrad) sane eee eee ee eee 330 
6. Interior of left valve. Dover Bridge. 
7. Exterior of right valve. Same locality. 
8. Interior of right valve. Same locality. 
IMS Wey Woy lavoro’ MAI IDEN 2 ob eosce beacons sanadesuaconaneoees 330 
9a. Interior of right valve. Three miles west of Centerville. 
9b. Exterior of same valve. 
Iikes, O10), “LEONA, MOND a HOADIKOVN Sele TSh0s oh aoosesesacosGod4uc0scc0cecd bbuacaE 330 
10. Interior of right valve. Greensboro. 
Reset.  BORNTA SDEPRESSIAG 1% <SPrams, oi) ace oc eet one eee Ce eee 331 
11. Interior of right valve. Plum Point. 
IMseo i IBY, 1A UN OM OANIDOLEA, I, KOS souacocanuceuclecobccnocosucueses Son 
12. Interior of right valve. Governor’s Run. 
13. Interior of left valve. Same locality. 
Figs. 14-18. THECcODONTA (DICRANODESMA) CALVERTENSIS 0. Sp. ......... i 332 
14. Interior of right valve. Plum Point. 
15. Interior of left valve. Same locality. 
16. Exterior of left valve. Same locality. 
17. Interior of left valve. Plum Point. U. S. National Museum. 
(After Dall.) 
18. Interior of right valve. Plum Point. U. S. National Museum. 
(After Dall.) 
IDE IRE IMO GONE IDL ec GocbbbnsudooDesesodnséaudnucucoe 332 
19. Interior of right valve. St. Mary’s River or Plum Point. U. S. 
National Museum. (After Dall.) 
IIE PAD, Pale. ANCHOR DKON, “(CREED ig go So abe oO aoUbOo aD bUSOaCObUdaGE 333 


20. Exterior of left valve. Jones Wharf. 
21. Exterior of right valve. Same locality. 
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indies, TES Nerang A Zoo, (Clots) ooo oangasancodnddocdonsunUonoODCGE 333 
1. Interior of left valve. Jones Wharf. 
2a. Interior of left valve. Miocene of Virginia. U. S. National 
Museum. (After Dall.) 
2b. Exterior of the same valve. (After Dall.) 
3. Interior of right valve. Miocene of Virginia. U. S. National 
Museum. (After Dall.) 


igi 2 PNGIOINPN, Zope OUNN yyehe, NOI IDES oo ooon sb odogusocKUdouoaD KUO GGOO 333 
4, Exterior of right valve. Plum Point. 


IME, Ge, Bo, ANEW TorsinemOcyN IDEWUL GoobccaccanaccnndacupcbouUEdODDS 334 
5a. Interior of left valve. Oligocene of Oak Grove, Florida. U. 8S. 
National Museum. (After Dall.) 
5b. Exterior of same specimen. (After Dall.) 


Higsieoa, 6b: DIrLODONTA, ACCLINIS CONTAC Hye ete rele «) oleic) ol eneieel el reen-ae> 304 
6a. Interior of right valve. Caloosahatchie beds. U. S. National 
Museum. (After Dall.) 
6b. Exterior of same valve. (After Dall.) 


Figs. 7%, 8. DIPLODONTA SHILOHENSIS Dall ....5-.. 2... 55.0.5 cee ecw weer ne 335 
7. Exterior of left valve. Jones Wharf. 
8. Interior of right valve. Same locality. 


Bigs! 9; 10; DIPEODONTA SUBVEXA, (Conmad)) Wren etcie le isisl) iene yin 335 
9. Interior of right valve. Flag Pond. 
10. Exterior of left valve. Same locality. 
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Figs. 1, 2. PHACOIDES (PSEUDOMILTHA) FOREMANI (Conrad) ........... 336 


1. Interior of left valve. Plum Point. 
2. Exterior of right valve. Same locality. 


Figs. 3, 4. PHACOIDES (PSEUDOMILTHA) ANODONTA (Say)................ 337 


3. Interior of left valve. Jones Wharf. 
4. Exterior of right valve. Same locality. 


Migs 5565) 2 ACODESs CU CENONEA) (CONTBACTUS"(Sayo meas eaeoee eee 339 


5. Interior of left valve. Pawpaw Point. 
6. Exterior of right valve. Same locality. 


Higss W-95 RHACOMES (GHERE)) TRISULCATUS) (Conrad)inansae cece eeen Br 


7. Interior of left valve. Plum Point. 
8. Exterior of right valve. Same locality. 
9. Interior of right valve. Same locality. 


Figs. 10-12. PHAcoIDES (PARVILUCINA) CRENULATUS (Conrad)........... 340 


10. Interior of left valve. Cove Point. 
11. Exterior of right valve. Same locality. 
12. Interior of right valve. Same locality. 


Mice e3 PEA COIDES | (ARV UCEN AY) SERUINID Ga) alllllrerreariee neste reine noe enter 340 


13. Exterior of left valve. Plum Point. U. S. National Museum. 
Afters Dall Saas: 
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1. Interior of left valve. Church Hill. 
2. Exterior of right valve. Same locality. 
3. Exterior of right valve. Same locality. 


Wigs. 4-65) CARDENAS PROTRACT AG (CONTEC) trite ole stotatensnalcnetcensiotoret et tenelet 


4. Exterior of right valve. Governor Run. 
5. Exterior of right valve. Same locality. 
6. Interior of left valve. Same locality. 


Figs. 7-10. VENERICARDIA GRANULATA Say .....:.......+--001-+--s0-e: 
7. Exterior of right valve, large variety. St. Mary’s River. 


8. Interior of left valve. Same locality. 
9. Interior of left valve, smaller variety. Plum Point. 


10. Exterior of right valve, smaller variety. Same locality. 


Die alle 1 YAOI ATI COVN TION, CUNEHNIAKON 116 BQ soobosconcugsdcogocoa00s 


11. Exterior of right valve. Church Hill. 
12. Interior of left valve. Same locality. 
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IMEI Wl Ao OMA Mo manos imabaES (COvomiesKel)) Gacscaccounaceocvecaugcee 346 
1. Exterior of left valve. Plum Point. 
2. Interior of left valve. Same locality. x 8/9 
MiSS 3-0 CRASSATHUETTNSE TURGID UU Sum (© Ona ds) meer aeniaaeiereretee 348 


3. Exterior of left valve. Jones Wharf. 
4. Exterior of left valve of young. Same locality. 
5. Interior of left valve. Same locality. 
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Migs] 1-35 (CBASSATERRITES MARY ANDIGUS) (Conrad)! sac. sseemiene ate ere 347 
1. Exterior of left valve. Dover Bridge. 


2. Exterior of left valve of young individual. 
3. Interior of left valve. Same locality. 


Miss 4-628 ASTARTEECUNELEORNISs©ONTA des encima ciel eitcieeiiemenen: 353 
4. Exterior of right valve. Plum Point. 
5. Exterior of right valve. Same locality. 
6. Interior of left valve. Same locality. 


Migs aii-o en SASTAR TEV CASTRAINGAGH SD Sue cys ere cient nee ERS Rest nein ie eee ape 
7. Interior of right valve. Reed’s. 
8. Exterior of right valve. Same locality. 
9. Exterior of left valve. Same locality. 


Bigs 10s CASPAR TE {VICENAS Sayieie eit nies cette tO ena 350 


10. Exterior of right valve. Plum Point. 
11. Interior of left valve. Same locality. 
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HMigcs le 2) ASTAR TE TTOMAS TIN © OMA Cire etertarel ota) elcietelolelenelareNeletelel-sicleu-talleyte 351 
1. Exterior of right valve. Plum Point. 
2. Interior of left valve. Same locality. 


Missy oe. AS TARTE CALVERTENSIS Wins sur tmvteiellelelcieleleteiclotomercncNatee tn naiato nie 352 
3. Exterior of left valve. Plum Point. 
4. Interior of right valve. Same locality. 


ID, Ge (G5 SACHIN OR OAWN COmbeil oooscasdcocuansoco0DGonod oD bon0oDdaC 354 


5. Interior of left valve. Dover Bridge. 
6. Exterior of left valve. Same locality. 


Bigs) 7-9.) ASTARTE DAMTSP Ha AMM SP pepererciteie tela oie leer etel-lalencitereielevetele) hel -velels 355 


7. Interior of right valve. Jones Wharf. 

8. Exterior of right valve. Same locality. 

9. Exterior of left valve—the most characteristic drawing. Same 
locality. 


Bisse 10) Ane VASTARTE PRRPT ANAC OMA tier- sere clelcrel ener ele ele i--asialt= 356 


10. Interior of left valve. St. Mary’s River. 
11. Exterior of right valve. Same locality. 


Fig. 12. CRASSATELLITES (CRASSINELLA) DUPLINIANUS Dall ............. 349 
12. Exterior of right valve of type specimen. Duplin county, North 
Carolina. U. S. National Museum. 


Figs. 13, 14. CRASSATELLITES (CRASSINELLA) GALVESTONENSIS (Harris).. 350 


13. Exterior of right valve. St. Mary’s River. 
14. Interior of left valve. Same locality. 


ID alae PNCGWN NON IDEM Sooo so oaccodoodGduos Cano dDUSoDoODUODDCDS 357 
15. Exterior of left valve. (After Dall.) x 4/5 
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Migs a5 25) (PANDORA (CLIDIOPHORA)) (CRASSIDENS) Conrad) sc. eee eee 357 
1. Exterior of left valve. St. Mary’s River. 
2. Interior of right valve. Same locality. 
Higso. (PERIPLOMAyPERAL TAG CONTAC) jeaemE aceon eee ere 359 
3. Interior of broken valve. Cove Point. 
Mig. 4.5 SMHRACIA, CONBADICOUtholly, aes oma a omeiiele cee etek = eerie 359 
4. Exterior of left valve. Plum Point. 
Higsty 510s VWUARGARTPARTA VAR UP TAms CC OTIC) mysrerrerecieicieieie ot reisieieiner eerie: 361 
5. Exterior of right valve. Yorktown, Virginia. 
6. Interior of left valve. Same locality. 
Wigs fo) CE ANDORA® (KENINEREE YaAy) me IvACAG DD) allility. crateetete sicnaisieia sieieeiciere sieesnsietets 358 


7. Exterior of left valve. St. Mary’s River (?). U. S. National 
Museum. (After Dall.) 


Me. (8.  DIVARICHEHE AS QUADRISULCATAN(d.Onrbignyaiecesoee cnet oeore 341 


8. Exterior. Petersburg, Va. U. S. National Museum. (After 
Dall.) xX1% 
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Imesh dle allo,  Wibyamocas) Comino) ClOeloeamy sogcoapessocavaodacetncaooc 362 
la. Exterior of right valve. Plum Point. x %&. 
1b. Interior of same valve. 
Figs. 2-4. Mytinus (MytTimoconcHa) INcURVUS Conrad................. 363 


2. Exterior of right valve with part of beak of left valve showing 
beneath. Greensboro. xX % 

3. Interior of right beak. Same locality. 

4. Interior of left beak. Same locality. 
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Migs LitrOPEAG@A ISUBADVNAGMAN (COME mnie siciscisiceisiercteenaciete eienctereiereiens 364 

1. Exterior of right valve. Shiloh, New Jersey. Acad. Nat. Sci., 
Phila. (After Conrad. Amer. Jour. Conch., vol. II, pl. IV, 
fig. IV.) 

Hiei 2s 2) LELTEOPEAGA ONENSES Tras Daimeiecisel ele sieiscrercisicueeereicieiserereie neers . 364 
2. Exterior of right valve. Jones Wharf. 
3. Exterior of right valve. Same locality. 

Ric: 47 *CRENEEEA: WIRIDAL NYSDs aye tacc ces cavers IG ORI oiCes 3865 
4. Specimen from Greensboro. 

Migs. | CRENMEITAT GUBERNATORUAG ENG smertarerieie i cieieieinicie aieacn erence arenes 365 
5. Specimen from Governor Run. 

Miesa 6.) VODIOLUSEDUCATH TEE © Oma director eieeeiei retorts 366 
6. Exterior of right valve. Dover Bridge. 
7. Interior of beak portion of left valve. Cove Point. 

Higs says bs a MODIOLUS) VIRGINICUSs (Conmad)iie.tceieieieeeacieiere i enrane 366 
8a. Exterior of left valve. St. Mary’s River. 
8b. Interior of same specimen. 

Rigs: 95 10s) MODIOLUS: DALLT 2.7 SDS stevcccuceiereteniete Ciera eicrreec corner hor oeron ne 367 
9. Interior of right valve. Pawpaw Point. 
10. Exterior of left valve of same individual. 

Migs 2 MOnpIOLUS LONENSIS les SD seietetenersiealicrsteclciene eiercionaleieieisisicnensiciele 368 
11. Exterior of right valve. Jones Wharf. 
12. Interior of left valve of same individual. 

Mies213.,. MOoODIOvARTA (CURTA® NEUSDe crac eae os coer ee CR ieee 368 


18. Exterior of right valve. Plum Point. Cornell University. 
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1. Exterior of upper valve. St. Mary’s River. 
IMSS 2H, JAOMMON AC nIBNUA (Cnn@litn sossannooncanaccodooseoucnucuouand 369 
2. Exterior of broken upper valve. Plum Point. 
3. Exterior of lower valve. Jones Wharf. 
4, Interior of lower valve. Same locality. 
5. Exterior of lower valve. Same locality. 
Mics. .G2¢ 1TMeay PAPY RIA CONTAC: meat tr meeoees Sion a cucncstentee Sone ciel ee ee 370 
6. Exterior of right valve. Plum Point. 
IME TER, Leann, IDONISVGWA GONNIGL Soaduodaoopoudoosonouvestusooous 371 
7. Interior of lower valve. Evans farm near Church Hill. 
8. Exterior of upper valve. Same locality. 
9. Exterior of upper valve. Same locality. 
Wigs. 10-12. Prcren (PECTEN) HUMPHREYS. Conrad ................-; BY 4 


10. Exterior of lower valve. Plum Point. x %, 
11. Exterior of another lower valve. Same locality. 
12. Exterior of an upper valve. Same locality. 
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Mics 1. Prcren, (CAMUSTUNE) MORTONE FRAVEMEH ce fe). ws ciel elel +o a ele « clcle) ere 372 

1. Exterior of right valve. Fort Thompson, Florida. U.S. National 
Museum. x% 

Bigs 2. Pacren (CPsEpDAMUSTUN)  CERINUS= CONTAC) aries ce cles oe -ccieleereette 373 
2. Exterior of right valve. Plum Point. 

Inifen 835 leanxcinon) ((Oiowusads)) croxrocraiunnos IDENT Gaoooonodoouddcccngscbonce 374 
3. Exterior of left valve. Plum Point. (After Dall.) 

Hips 47 -PECTEN (CHLAMYS)) ROGERSTACONTAGs sae eine eee ine nnies B55) 
4, Exterior of right valve. Near Skipton. U. S. National Museum. 
IDES ye 1Eioorumy ((COusaovnings|)) Gientinonmioe) SEAY oaccanccosocnspadosscocseeod 375 

5. Exterior of right valve. James River, Virginia. x% 
Migs 6: Pecten, (CHEANKYS)) MARYLANDICUS) WaASTICE sen cee eee 376 


6. Exterior of left valve. Jones Wharf. 
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Mies al, Jeixeinony (OrsneAwirds)) wWeMisONos) SEY oooonbocconodouacucnounbdoo 377 
1. Exterior of left valve. Flag Pond. xh 
Kis. 2) Prcren (Caray Ss) JEEEERSONTIUSNSay sacar eee creole 378 
2. Exterior of right valve. St. Mary’s River. x 
Fig. 3. PECTEN JEFFERSONIUS var. EDGECOMBENSIS Dall .................. 379 
3. Exterior of left valve. St. Mary’s River. U. S. National 
Museum. x% : 
Fig. 4. PECTEN JEFFERSONIUS Var. SEPTENARIUS Say .:.....-:::--cseeese 379 
4. Exterior of right valve. Petersburg, Virginia. U. S. National 
Museum. xh 
Figs. 5a, 5b. OSTREA SELLAFORMIS var. THOMASII (Conrad) ............. 380 


5a. Exterior of type specimen. Charles county near the Patuxent 
river. Acad. Nat. Sci., Phila. 
5b. Interior of the same specimen. 
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PAGE 
Biesiela dibs (OSTREARTRIGONATIS CONTA icicle ele rerteieier ie 381 
la. Exterior of lower valve. Greensboro. xX % 
1b. Interior of the same valve. x % 


Figs. 2-4. OSTREA CAROLINENSIS Conrad 


BEE EAI ai Cath Cp OneO CaeACOro 381 
2. Interior of lower valve. Governor Run. 
3. Interior of upper valve. 


Same locality. x % 
4. Exterior of lower valve. Same locality. x % 
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Rigsielbr2 OS TRE ASPRRCRASSAl COMPA CI ween meeeenne eae Reena 382 
1. Exterior of upper valve. Magruder Ferry. xh 
2. Interior of lower valve. Same locality. x% 
TMS, Gey WSN, SEAS GOOAGWN, (CIDERINERASS) sooacdooccouunasoouavuceunecune 383 


3. Exterior of right valve. Plum Point. xX % 
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1M ee bE Me oon GW (DECIERGE)) Sao5cunoncccuccdcaucouduodd0b6.S 383 
1. Interior of broken valve showing hinge and ligament grooves. 
Jones Wharf. xX % 
Wigs) Jade --ATRIN A: HARRISIT Da 2 ea othey «care ites eae cients Cen eee 384 


2. Exterior of right valve. Pawpaw Point. xXx % 
3. Exterior of decorticated right valve. Jones Wharf. U.S. National 
Museum. (After Dall.) x % 
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Rigs i... cATRINA SPISCATOREA, Ns SD! 4. ccs.60 c.a.0 toate 4 tO o eC eon 384 
1. Exterior of right valve. Fishing Creek. xX % 
Figs. 2-3b. ARcA (SCAPHARCA) SUBBOSTRATA Conrad ............-...--- 385 
2. Interior of right valve. Plum Point. 
3a. Exterior of right valve. Same locality. 
3b. Exterior of right valve. Same locality. 
LMR Cie alo walaryovN (IS GVNISONIHOUN)) IDENTON, Is EhOy Gua dosctcdobonoucbetaanoc 386 


4a. Exterior of right valve. Jones Wharf. 
4b. Interior of right valve. Same locality. 
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KigteerAR CAs (SCAPEDVAR CA) MOEISTAGD alll) ive eiiienetet ieee iat ceenoneicnetets 386 


1. Interior of left valve. Nomini Cliffs, Virginia. U. S. National 
Museum. 56 mm. (After Dall.) 


Migs. 2-6. ARCA (SCAPELARG@A))) SMAIUTNEA’ (SAY: soe siecle sie etencers olalelclole als 387 
2. Interior of left valve. Flag Pond. 
3. Interior of left valve of short variety. Same locality. 
4. Exterior of right valve. Same locality. 
5. Exterior of right valve. Dover Bridge. 
6. Interior of left valve. Peach Blossom Creek. 


Miss as dbs, CARGAD ((SCAPHIARCAD)) AIR AIA Sayre eloiiererstetustsieini scene eet letenorscelte 388 


7a. Interior of right valve. St. Mary’s River. 
7b. Exterior of left valve. Same locality. 
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Hiess 2. ARON (SCAPEARGA)) IDONE A COnTadi ne. ete eee neers 389 


1. Interior of left valve. St. Mary’s River. 
2. Exterior of right valve. Same locality. 


hizsie3, 4 PARGA (NOHTEA)) INCE Say ao.6e sooo eee eee 390 


3. Exterior of right valve. Darlington, South Carolina. Johns 
Hopkins University. 
4. Interior of left valve. Same locality. 


IDSs (ANOVA (CIBYNVAUMO)) COMMNMMORPNIEION, SERS 655546 bo onsccuobsoucocscc 391 


5. Interior of right valve. Jones Wharf. 
6. Exterior of left valve. Same locality. 


Hiseis ARO ((BARBATTA)! ARN ANDIGAy (© ONTAGI is eee eee eee 392 
7. Exterior of right valve. Plum Point. U. S. National Museum. 
Migs ARCA W(BARBATTA))) WEG INTE) Wie Ge eee ete earner 392 


8. Exterior of left valve of type specimen. Miocene of Virginia 
(Nansemond River?) 84 mm. Wagner Free Inst. Sci. (After 
Dall.) 
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Rigs: 1,25 (GLycyMERIS! PARTEIS! (Conrad) 9202 4-2--oee eeeeereeer 393 


1. Interior. 3 miles south of Fishing Creek. x 3/6 
2. Exterior of opposite valve. Same locality. X 5/6 


Bigs. 3, 4: 1GLYCYMERISHSUBOVATA “(SAY s <0. ccc ers cles cise ale ie enero 394 


3. Interior. Greensboro. 
4. Exterior. Same locality. 


Migs. 5-8, lampae TACTATA, “CCOMTAd) 6s ce ics cies 2) = sie ler shel= Seen er ere 395 
5. Exterior of left valve with coarse sculpture. Plum Point. 
6. Interior of left valve. Same locality. 
7. Exterior of left valve with very fine close-set concentric sculpture. 
Same locality. 
8. Exterior of left valve with very coarse sculpture. Same locality. 


Miss 9S 10s BERD Aw TETCTATA Vell, AgVisvD RAG) alll secrete peter tae eee 396 


9. Interior of left valve. Plum Point. 
10. Exterior of left valve. Same locality. 
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Migss e925 WED AS CONCENITRICAS ((Sayai ie cicis a cieieieie ete iensicl ten chobetereneReMaele Roker 397 
1. Interior of right valve. Pocomoke City Well, 53 to 75 feet from 
surface. 
2. Exterior of right valve. Same locality. 


Migs. 3: 45 Youpras Tavis: GSA) casio ene-sie cals crn gate one re enero oteketer evel aereneneh arene 397 


3. Interior of right valve. Jones Wharf. 
4. Exterior of left valve. Same locality. 


Migs. 25) 6s.) NUCULA sPROXINUAME SEY: fjere steelers cxcie sie cele ere luekepebeieicnersnenetenteneas 398 


5. Exterior of right valve. Dover Bridge. 
6. Interior of left valve. Same locality. 


MISS: Weer INU CULA® STINARTA) MD All Ver avcte) a = cusncierctotedel uct ciel epee uenekeleketaens 399 


7. Interior of left valve. Cove Point. 
8. Exterior of right valve. Same locality. 


Migs) 921. INWCUEA- TAPHREA, Dally s.co0 mas orem tercreiic c eerotereromacine cic mererorea 400 
9. Interior of right valve. St. Mary’s River. 
10. Exterior of right valve from Natural Well, North Carolina. 
U. S. National Museum. (After Dall.) 
11. Exterior of right valve. St. Mary’s River. 


Migs, a2. Nvucums PRUNICOMAy Dall Waesce accion ieee een 401 


12. Exterior of right valve. Plum Point. 

138. Exterior of right valve. Same locality. U. S. National Museum. 
(After Dall.) 

14. Interior of right valve. Same locality. 
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